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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the distribution of an ink 
in a single line without irregularities when data is recorded in 
the single line through plural rounds of scan by discharging the 
ink through such plural rounds of scan in such a manner that 
ink dots are aligned at an equal interval in the single line. 
SOLUTION: In the method for coloring a color filter, the coloring 
process is performed by setting all discharged ink dots at an 
equal discharge interval while nozzles used for a first pass, a 
second pass and a third pass are shifted. Adjacent rows of 
pixels are colored differently, i.e., in R, G, B, from each other, 
and in this case, however each of the rows of pixels is entirely 
of a single color. Further, the ink discharge can be made 
different by changing the diameter of the nozzle. In addition, the 
ink discharge is regulated by two kinds of methods such as a 
shading correction method and a bit correction method and in 
the actual regulation, either of these methods is adopted. In the 
most cases, the shading correction method alone can 
sufficiently take care of the ink discharge regulation, while the 
bit correction method is not essential for the purpose. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet record approach that it is the ink-jet record approach which records one Rhine on a 
recorded member by the scan of multiple times, making the ink regurgitation nozzle which records one 
Rhine change for every one scan using the ink-jet head which has two or more ink regurgitation nozzles, and 
the ink breathed out by the scan of said multiple times is among [ Rhine ] said one, and is characterized by 
to carry out the regurgitation of the ink so that it may stand in a line at equal spacing. 
[Claim 2] The ink jet record approach according to claim 1 characterized by said equal spacing being the 
distance which divided the scan lay length of said Rhine by the total of the ink which carries out the 
regurgitation by the scan of said multiple times. 

[Claim 3] The ink jet record approach according to claim 2 characterized by the total of said ink being the 
value which applied the number of regurgitation at the time of assuming that the whole of one Rhine is 
recorded with the nozzle which it uses each for one scan in the scan of multiple times, respectively, and 
divided the applied number of regurgitation by the count of a scan. 

[Claim 4] The number of ink regurgitation of one scan each in the scan of said multiple times is the ink jet 
record approach according to claim 3 characterized by being the value which divided the total of said ink by 
the count of a scan. 

[Claim 5] Said ink jet head is the ink jet record approach according to claim 1 which is the head which 
carries out the regurgitation of the ink using heat energy, and is characterized by having a heat energy 
generating object for generating the heat energy given to ink. 

[Claim 6] The ink jet record approach given in claim 1 characterized by breathing out ink to a color filter 
substrate, coloring each pixel train, and manufacturing a color filter by said ink jet head thru/or any 1 term 
of 5. 

[Claim 7] It is the ink jet recording device which records one Rhine on a recorded member by the scan of 
multiple times while making the ink regurgitation nozzle which records one Rhine change for every one 
scan using the ink jet head which has two or more ink regurgitation nozzles. A scan means to make said ink 
jet head scan relatively to said recorded member, The ink jet recording device characterized by providing 
the control means which controls actuation of said scan means, and the ink regurgitation timing of said ink 
jet head so that the ink breathed out by the scan of said multiple times may be among [ Rhine ] said one and 
may be located in a line at equal spacing. 

[Claim 8] The ink jet recording device according to claim 7 characterized by said equal spacing being the 
distance which divided the scan lay length of said Rhine by the total of the ink which carries out the 
regurgitation by the scan of said multiple times. 

[Claim 9] The ink jet recording device according to claim 8 characterized by the total of said ink being the 
value which applied the number of regurgitation at the time of assuming that the whole of one Rhine is 
colored with the nozzle which it uses each for one scan in the scan of multiple times, respectively, and 
divided the applied number of regurgitation by the count of a scan. 

[Claim 10] The number of ink regurgitation of one scan each in the scan of said multiple times is an ink jet 
recording device according to claim 9 characterized by being the value which divided the total of said ink by 
the count of a scan. 

[Claim 11] Said ink jet head is an ink jet recording device according to claim 7 which is the head which 
carries out the regurgitation of the ink using heat energy, and is characterized by having a heat energy 
generating object for generating the heat energy given to ink. 

[Claim 12] An ink jet recording device given in claim 7 characterized by breathing out ink to a color filter 
substrate, coloring each pixel train, and manufacturing a color filter by said ink jet head thru/or any 1 term 
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of 11. 

[Claim 13] It is the color filter manufactured by coloring one pixel train on a substrate by the scan of 
multiple times, making the ink regurgitation nozzle which colors one pixel train change for every one scan 
using the ink jet head which has two or more ink regurgitation nozzles. The color filter with which the ink 
breathed out by the scan of said multiple times is in said one pixel train, and is characterized by having 
breathed out ink and being manufactured so that it may stand in a line at equal spacing. 
[Claim 14] It is the display equipped with the color filter manufactured by coloring one pixel train on a 
substrate by the scan of multiple times, making the ink regurgitation nozzle which colors one pixel train 
change for every one scan using the ink jet head which has two or more ink regurgitation nozzles. The 
display with which the ink breathed out by the scan of said multiple times is in said one pixel train, and is 
characterized by equipping one with the color filter which breathed out ink and was manufactured so that it 
might stand in a line at equal spacing, and the quantity of light adjustable means which makes the quantity 
of light adjustable. 

[Claim 15] The ink jet head which has two or more ink regurgitation nozzles is used. It is equipment 
equipped with the display which has the color filter manufactured by coloring one pixel train on a substrate 
by the scan of multiple times, making the ink regurgitation nozzle which colors one pixel train change for 
every one scan. The color filter with which it was in said one pixel train, and ink was breathed out and the 
ink breathed out by the scan of said multiple times was manufactured so that it might stand in a line at equal 
spacing, Equipment equipped with the display characterized by providing a picture signal supply means to 
supply a picture signal to the display which equips one with the quantity of light adjustable means which 
makes the quantity of light adjustable, and this display. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention breathes out ink towards a substrate by the ink jet head, and relates to 
equipment equipped with the ink jet record approach which records, a recording device, a color filter, a 
display, and this display. 
[0002] 

[Description of the Prior Art] In recent years, it is in a liquid crystal display and the inclination which the 
need of a color liquid crystal display especially increases with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, the cost cut of a 
liquid crystal display is required, and the demand to the cost cut of a color filter with specific gravity high in 
cost is increasing especially. Although various approaches are tried in order to meet the above-mentioned 
demand from the former, satisfying the demand characteristics of a color filter, the method of still satisfying 
all demand characteristics is not established. Each approach is explained below. The 1st approach is a 
pigment-content powder method. This approach forms on a substrate the photopolymer layer which 
distributed the pigment, and obtains a monochromatic pattern by carrying out patterning of this. 
Furthermore, the color filter layer of R, G, and B is formed by repeating this process 3 times. 
[0003] The 2nd approach is a staining technique. After a staining technique applies the water soluble 
polymer ingredient which is an ingredient for dyeing on a glass substrate and carries out patterning of this to 
a desired configuration according to a photolithography process, it obtains the pattern which was immersed 
in the dyeing bath in the obtained pattern, and was colored. The color filter layer of R, G, and B is formed 
by repeating this 3 times. There is an electrodeposition process as the 3rd approach. This approach is 
immersed in the electropainting liquid which carried out patterning of the transparent electrode on the 
substrate, and entered [ electrolytic solution / a pigment, resin, ], and electrodeposits the 1st color. This 
process is repeated 3 times, the color filter layer of R, G, and B is formed, and it calcinates at the end. 
[0004] There are print processes as the 4th approach. This approach makes the resin of a heat-curing mold 
distribute a pigment, and after it distinguishes R, G, and B by different color with by repeating printing 3 
times, it forms a coloring layer by carrying out heat curing of the resin. Moreover, it is common to form a 
protective layer on a coloring layer also in which approach. 

[0005] The point common to these approaches is repeating the same process 3 times, in order to color three 
colors of R, G, and B, and becoming cost quantity. Moreover, it has the problem that the yield falls, so that 
there are many processes. Furthermore, in an electrodeposition process, since the pattern configuration 
which can be formed is limited, with the present technique, application is difficult for TFT. Moreover, since 
definition and smooth nature of print processes are bad, formation is difficult for the pattern of a fine pitch. 
[0006] The method of manufacturing a color filter using an ink jet method is indicated by JP,59-75205,A, 
JP,63-235901,A, or JP,1-217320,A in order to compensate these faults. These approaches inject the ink 
containing the coloring matter of three colors of R (red), G (green), and B (blue) on the substrate of light 
transmission nature by the ink jet method, dry each ink, and form the coloring image section. By such ink jet 
method, the large cost cut effectiveness can be acquired with simplification of a production process possible 
[ forming each pixel of R G, and B at once ], and large. 
[0007] 

[Problem(s) to be Solved by the Invention] When manufacturing a color filter with such an ink jet method, it 
is possible to color discharge and each picture element part each pixel for ink, scanning a color filter 
substrate top by the ink jet head which has two or more ink regurgitation nozzles. In this case, since it is in 
two or more ink regurgitation nozzles with [ of ink discharge quantity ] a rose slightly, in having colored one 
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pixel train with one nozzle, it has turned out that it will color with the nozzle from which ink discharge 
quantity differs, and color nonuniformity generates the pixel train of next doors between pixel trains. 
Therefore, in order to ease this color nonuniformity, a scan is divided into multiple times and it considers 
changing the nozzle used by each scan and coloring. However, if it does not examine how ink is distributed 
for every scan when coloring a pixel train by the scan of such multiple times, the place where the ink 
breathed out by each scan laps with several [ in a pixel train ] occurs, and there is a trouble that the 
relaxation effect of an irregular color is not fully obtained. 

[0008] Therefore, this invention is made in view of the technical problem mentioned above, and the purpose 
is offering the ink jet record approach and recording device which can distribute ink without nonuniformity 
in one line, when recording one line by the scan of multiple times. 

[0009] Moreover, other purposes of this invention are offering equipment equipped with the display and 
display using the color filter and it which were manufactured using the above-mentioned record approach 
and the recording device. 
[0010] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above and to attain the 
purpose, the ink jet record approach concerning this invention It is the ink jet record approach which records 
one Rhine on a recorded member by the scan of multiple times while making the ink regurgitation nozzle 
which records one Rhine change for every one scan using the ink jet head which has two or more ink 
regurgitation nozzles. The ink breathed out by the scan of said multiple times is among [ Rhine ] said one, 
and is characterized by carrying out the regurgitation of the ink so that it may stand in a line at equal 
spacing. 

[001 1] Moreover, in the ink jet record approach concerning this invention, it is characterized by said equal 
spacing being the distance which divided the scan lay length of said Rhine by the total of the ink which 
carries out the regurgitation by the scan of said multiple times. 

[0012] Moreover, in the ink jet record approach concerning this invention, it is characterized by the total of 
said ink being the value which applied the number of regurgitation at the time of assuming that the whole of 
one Rhine is recorded with the nozzle which it uses each for one scan in the scan of multiple times, 
respectively, and divided that applied number of regurgitation by the count of a scan. 
[0013] Moreover, in the ink jet record approach concerning this invention, the number of ink regurgitation 
of one scan each in the scan of said multiple times is characterized by being the value which divided the 
total of said ink by the count of a scan. 

[0014] Moreover, in the ink jet record approach concerning this invention, said ink jet head is a head which 
carries out the regurgitation of the ink using heat energy, and is characterized by having a heat energy 
generating object for generating the heat energy given to ink. 

[0015] Moreover, in the ink jet record approach concerning this invention, it is characterized by breathing 
out ink to a color filter substrate, coloring each pixel train, and manufacturing a color filter by said ink jet 
head. 

[0016] Moreover, the ink jet recording device concerning this invention It is the ink jet recording device 
which records one Rhine on a recorded member by the scan of multiple times while making the ink 
regurgitation nozzle which records one Rhine change for every one scan using the ink jet head which has 
two or more ink regurgitation nozzles. A scan means to make said ink jet head scan relatively to said 
recorded member, It is characterized by providing the control means which controls actuation of said scan 
means, and the ink regurgitation timing of said ink jet head so that the ink breathed out by the scan of said 
multiple times may be among [ Rhine ] said one and may be located in a line at equal spacing. 
[0017] Moreover, in the ink jet recording device concerning this invention, it is characterized by said equal 
spacing being the distance which divided the scan lay length of said Rhine by the total of the ink which 
carries out the regurgitation by the scan of said multiple times. 

[0018] Moreover, in the ink jet recording device concerning this invention, it is characterized by the total of 
said ink being the value which applied the number of regurgitation at the time of assuming that the whole of 
one Rhine is colored with the nozzle which it uses each for one scan in the scan of multiple times, 
respectively, and divided that applied number of regurgitation by the count of a scan. 

[0019] Moreover, in the ink jet recording device concerning this invention, the number of ink regurgitation 
of one scan each in the scan of said multiple times is characterized by being the value which divided the 
total of said ink by the count of a scan. 

[0020] Moreover, in the ink jet recording apparatus concerning this invention, said ink jet head is a head 
which carries out the regurgitation of the ink using heat energy, and is characterized by having a heat energy 
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generating object for generating the heat energy given to ink. 

[0021] Moreover, in the ink jet recording apparatus concerning this invention, it is characterized by 
breathing out ink to a color filter substrate, coloring each pixel train, and manufacturing a color filter by said 
ink jet head. 

[0022] Moreover, the ink jet head which has two or more ink regurgitation nozzles is used for the color filter 
concerning this invention. It is the color filter manufactured by coloring one pixel train on a substrate by the 
scan of multiple times, making the ink regurgitation nozzle which colors one pixel train change for every 
one scan. The ink breathed out by the scan of said multiple times is in said one pixel train, and is 
characterized by having breathed out ink and being manufactured so that it may stand in a line at equal 
spacing. 

[0023] Moreover, the ink jet head which has two or more ink regurgitation nozzles is used for the indicating 
equipment concerning this invention. It is the display equipped with the color filter manufactured by 
coloring one pixel train on a substrate by the scan of multiple times, making the ink regurgitation nozzle 
which colors one pixel train change for every one scan. The ink breathed out by the scan of said multiple 
times is in said one pixel train, and is characterized by equipping one with the color filter which breathed out 
ink and was manufactured so that it might stand in a line at equal spacing, and the quantity of light 
adjustable means which makes the quantity of light adjustable. 

[0024] Moreover, equipment equipped with the display concerning this invention The ink jet head which has 
two or more ink regurgitation nozzles is used. It is equipment equipped with the display which has the color 
filter manufactured by coloring one pixel train on a substrate by the scan of multiple times, making the ink 
regurgitation nozzle which colors one pixel train change for every one scan. The color filter with which it 
was in said one pixel train, and ink was breathed out and the ink breathed out by the scan of said multiple 
times was manufactured so that it might stand in a line at equal spacing, It is characterized by providing the 
display which equips one with the quantity of light adjustable means which makes the quantity of light 
adjustable, and a picture signal supply means to supply a picture signal to this display. 
[0025] 

[Embodiment of the Invention] Hereafter, 1 suitable operation gestalt of this invention is explained to a 
detail with reference to an accompanying drawing. 

[0026] Drawing 1 is the schematic diagram showing the configuration of 1 operation gestalt of the 
manufacturing installation of a color filter. 

[0027] XYtheta stage where 51 had been arranged at the equipment stand and 52 has been arranged on a 
stand 51 in drawing 1 , The color filter substrate with which 53 was set on the XYtheta stage 52, the color 
filter with which 54 is formed on the color filter substrate 53, The head unit which 55 becomes from each 
ink jet head of R (red), G (green), and B (blue) which color a color filter 54, and head mount 55a which 
supports them, The controller by which 58 controls actuation by the whole color filter manufacturing 
installation 90, the teaching pendant (personal computer) whose 59 is the display of a controller, and 60 
show the keyboard which is the control unit of the teaching pendant 59. 

[0028] Drawing 2 is the block diagram of the control controller of the color filter manufacturing installation 
90. The teaching pendant whose 59 is the I/O means of the control controller 58, the display as which 62 
displays information, such as existence of the advance situation of manufacture and the abnormalities of a 
head, and 60 are control units (keyboard) which direct actuation of the color filter manufacturing installation 
90 etc. 

[0029] The controller by which 58 controls actuation by the whole color filter manufacturing installation 90, 
The interface with which 65 delivers data with the teaching pendant 59, ROM which has memorized the 
control program for CPU by which 66 controls the color filter manufacturing installation 90, and 67 to 
operate CPU66, RAM 68 remembers production information etc. to be, the regurgitation control section by 
which 70 controls the regurgitation of the ink into each pixel of a color filter, It connects with a controller 58 
and the stage control section by which 71 controls actuation of the XYtheta stage 52 of the color filter 
manufacturing installation 90, and 90 show the color filter manufacturing installation which operates 
according to the directions. 

[0030] Next, drawing 3 is drawing showing the structure of the ink jet head IJH used for the above- 
mentioned color filter manufacturing installation 90. By drawing 1 , although three ink jet heads IJH are 
formed in the head unit 55 corresponding to three colors of R, G, and B, since these three heads are the same 
structures, respectively, they are shown in drawing 3 on behalf of one of these three heads. 
[003 1 ] In drawing 3 , the outline configuration of the ink jet head IJH is carried out from the heater board 
104 which is the substrate with which two or more heaters 102 for heating ink were formed, and the top 
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plate 106 put on this heater board 104. Two or more deliveries 108 are formed in the top plate 106, and the 
liquid route 110 of the shape of a tunnel which is open for free passage to this delivery 108 is formed behind 
the delivery 108. Each liquid route 1 10 is isolated with the next liquid route by the septum 112. Each liquid 
route 1 10 is connected common to one liquid ink room 1 14 in that back, ink is supplied to the liquid ink 
room 1 14 through the ink feed hopper 1 16, and this ink is supplied to each liquid route 110 from the liquid 
ink room 1 14. 

[0032] Alignment of the heater board 104 and the top plate 106 is carried out, and they are assembled by 
condition like drawing 3 so that each heater 1 02 may come to the location corresponding to each liquid route 
1 10. In drawing 3 , although only two heaters 102 are shown, the heater 102 is arranged one [ at a time ] 
corresponding to each liquid route 110. And in the condition of having been assembled like drawing 3 , if a 
predetermined driving pulse is supplied to a heater 102, the ink on a heater 102 boils and air bubbles are 
formed, and ink will be extruded by the cubical expansion of these air bubbles from a delivery 108, and it 
will be breathed out. Therefore, by controlling the magnitude of control, for example, power, for the driving 
pulse added to a heater 102, it is possible to adjust the magnitude of air bubbles and the volume of the ink 
breathed out from a delivery can be controlled free. 

[0033] Drawing 4 is drawing for explaining how changing the power applied to a heater in this way, and 
controlling the discharge quantity of ink. 

[0034] With this operation gestalt, in order to adjust the discharge quantity of ink, it is made as [ impress / to 
a heater 102 / two kinds of constant- voltage pulses ]. As it is indicated in drawing 4 as two pulses, they are a 
preheating pulse and the Maine heat pulse (only henceforth a heat pulse). A preheating pulse is the 
minimum pulse width t5 required in order to be a pulse for preceding actually carrying out the regurgitation 
of the ink, and warming ink to predetermined temperature and to carry out the regurgitation of the ink. It is 
set as the short value. Therefore, ink is not breathed out by this preheating pulse. A preheating pulse is 
added to a heater 1 02 by raising the initial temperature of ink even to fixed temperature for always making 
regularity ink discharge quantity when impressing a behind fixed heat pulse. Moreover, even when the 
temperature of ink is adjusted beforehand and the same heat pulse is impressed by adjusting the die length of 
a preheating pulse conversely, it is also possible to change the discharge quantity of ink. Moreover, it also 
has the work which brings forward the time standup of the ink regurgitation when impressing a heat pulse, 
and improves responsibility by warming ink in advance of impression of a heat pulse. 
[0035] On the other hand, a heat pulse is the minimum pulse width t5 required in order to be a pulse for 
making ink actually breathe out and to carry out the regurgitation of the above-mentioned ink. It is set up for 
a long time. Since the energy which a heater 102 generates is a thing proportional to the width of face 
(impression time amount) of a heat pulse, it can adjust dispersion in the property of a heater 102 by 
adjusting the width of face of this heat pulse. 

[0036] In addition, it becomes possible to adjust spacing of a preheating pulse and a heat pulse and to adjust 
the discharge quantity of ink also by controlling the diffusion condition of the heat by the preheating pulse. 
[0037] The discharge quantity of ink is possible also for controlling by adjusting the impression time 
amount of a preheating pulse and a heat pulse, and possible also by adjusting impression spacing of a 
preheating pulse and a heat pulse so that the above-mentioned explanation may show. Therefore, it becomes 
possible by adjusting impression spacing of the impression time amount and the preheating pulse of a 
preheating pulse and a heat pulse, and a heat pulse if needed to adjust the responsibility over the impression 
pulse of the discharge quantity of ink, or the regurgitation of ink free. 
[0038] Next, adjustment of the discharge quantity of this ink is explained concretely. 
[0039] For example, the case where the discharge quantity of ink as shown in drawing 4 , when Deliveries 
(nozzle) 108a, 108b, and 108c add the same energy differs is explained. In detail, it shall be constant 
temperature, and when fixed energy is impressed, for the ink discharge quantity of nozzle 108a, the ink 
discharge quantity of 36pl(s) (pico liter) and nozzle 108b shall be [ the ink discharge quantity of 40pl(s) and 
nozzle 108c ] 40pl(s), and the resistance of heater 102c corresponding to 200 ohms and nozzle 108c in the 
resistance of heater 102b corresponding to heater 102a corresponding to nozzle 108a and nozzle 108b shall 
be 210ohms. And I want to double all the discharge quantity of each nozzle 108a, 108b, and 108c with 40pl 
(s). 

[0040] Although what is necessary is just to adjust the width of face of a preheating pulse and a heat pulse in 
order to adjust the discharge quantity of each nozzle 108a, 108b, and 108c to the same amount, various 
things can be considered about the combination of the width of face of this preheating pulse and a heat 
pulse. Here, the amount of the energy generated by the heat pulse shall be set up so that it may become the 
same with three nozzles, and adjustment of discharge quantity shall be performed by adjusting the width of 
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face of a preheating pulse. 

[0041] First, what is necessary is just to impress the electrical-potential-difference pulse of the same width 
of face as Heaters 102a and 102b, in order to make the same energy generated by the heat pulse, since the 
resistance of heater 102b of heater 102a and nozzle 108b of nozzle 108a is the same 200ohms. t5 which 
mentioned above the width of face of an electrical-potential-difference pulse here t3 [ long ] It sets up. On 
the other hand, Nozzles 108a and 108b are the width of face tl of the preheating pulse of heater 102b in 
heater 102a, in order to make [ many ] discharge quantity of nozzle 108a, since the discharge quantity when 
adding the same energy differs from 36pl and 40pl(s). t2 [ long ] A preheating pulse is added. If it does in 
this way, the discharge quantity of Nozzles 108a and 108b can be arranged with the same 40pl(s). 
[0042] On the other hand, since the resistance of heater 102c of nozzle 108c is 210ohms higher than the 
resistance of other two heaters 102a and 102b, in order to generate the same energy as other two heaters 
from heater 102c, it needs to lengthen width of face of a heat pulse. Therefore, t3 which mentioned above 
the width of face of a heat pulse here t4 [ long ] It has set up. Moreover, it is tl that what is necessary is just 
to make it the same as heater 102b since the discharge quantity of the nozzles 108b and 108c when adding 
fixed energy about the width of face of a preheating pulse is the same. The preheating pulse of width of face 
is added. 

[0043] The same quantity of ink can be made to breathe out from three nozzles 108a, 108b, and 108c from 
which the ink discharge quantity when adding resistance and fixed energy as mentioned above differs. 
Moreover, it is also possible to change the discharge quantity of ink intentionally by the same technique. In 
addition, a preheating pulse is used for decreasing with [ of the regurgitation for every nozzle ] a rose. 
[0044] Next, drawing 5 is drawing having shown the example of the production process of a color filter. 
[0045] In this operation gestalt, although a glass substrate is generally used as a substrate 1, if it has need 
properties, such as transparency as a color filter for liquid crystal, and a mechanical strength, it will not be 
limited to a glass substrate. 

[0046] Drawing 5 (a) shows the glass substrate 1 equipped with the black matrix 2 which are the light 

transmission section 7 and the protection- from-light section. First, the resin constituent which can harden 

with an optical exposure or an optical exposure, and heating on the substrate 1 with which the black matrix 2 

was formed, and has ink receptiveness is applied, it prebakes if needed, and resin layer 3* is formed 

( drawing 5 (b)). The methods of application, such as a spin coat, a roll coat, a bar coat, a spray coat, and a 

DIP coat, can be used for formation of resin layer 3\ and it is not especially limited to it. 

[0047] Next, part 5 f (non-coloring part) which is made to harden a part of resin layer, and does not absorb 

ink by performing pattern exposure for the resin layer of the part shaded by the black matrix 2 beforehand 

using photo-mask 4 1 is formed ( drawing 5 (c)). Each color of R, G, and B is colored at once using an ink jet 

head after that ( drawing 5 (d)), and ink is dried if needed. 

[0048] What has opening for stiffening the protection-from-light part by the black matrix as photo-mask 4 ? 
used in the case of pattern exposure is used. Under the present circumstances, in order to prevent the color 
omission of the coloring agent in the part which touches a black matrix, it is required to give comparatively 
much ink. Therefore, it is desirable to use the mask which has opening narrower than the width of face 
(protection from light) of a black matrix. 

[0049] As ink used for coloring, it is possible to use a color system or a pigment system as coloring matter, 
and liquefied ink and solid ink are usable. 

[0050] If it has ink receptiveness and can harden by one [ at least ] processing of an optical exposure and 
heating as a resin constituent which is used by this invention and which can be hardened, either will be 
usable and a cellulosic or its denaturation objects, such as for example, acrylic resin, an epoxy resin, silicon 
resin, hydroxypropylcellulose, hydroxyethyl cellulose, methyl cellulose, and a carboxymethyl cellulose, etc. 
will be mentioned as resin. 

[0051] In order for these resin to advance crosslinking reaction with light or light, and heat, it is also 
possible to use a photoinitiator (cross linking agent). As a photoinitiator, dichromate, a bis-azide compound, 
a radical system initiator, a cation system initiator, an anion system initiator, etc. are usable. Moreover, these 
photoinitiators can be mixed or it can also be used combining other sensitizers. Furthermore, it is also 
possible to use together photo-oxide generating agents, such as onium salt, as a cross linking agent. In 
addition, in order to advance crosslinking reaction more, you may heat-treat after an optical exposure. 
[0052] The resin layer containing these constituents is very excellent in thermal resistance, a water resisting 
property, etc., and can bear enough the elevated temperature or washing process in a back process. 
[0053] As an ink jet method used by this invention, the bubble jet type which used the electric thermal- 
conversion object as an energy generation component, or the piezo jet type using a piezoelectric device is 
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usable, and coloring area and a coloring pattern can be set as arbitration. 

[0054] Moreover, although this example shows the example by which the black matrix was formed on the 
substrate, even if formed on a resin layer after [ after a black matrix's forming the resin constituent layer 
which can be hardened ] coloring, there is especially no problem and the gestalt is not limited to this 
example. Moreover, although it is desirable to form a metal thin film by the spatter or vacuum evaporationo 
on a substrate, and to carry out patterning according to a FOTORISO process as the formation approach, it is 
not limited to this. 

[0055] Subsequently, only heat treatment performs optical exposure and heat treatment, and only an optical 
exposure stiffens the resin constituent which can be hardened ( drawing 5 (e)), and forms a protective layer 
8 if needed ( drawing 5 (f) is carried out.). In addition, hin drawing nu shows luminous intensity and, in heat 
treatment, heat is applied instead of the light of hnu. It is usable, if it can form, using the 2nd resin 
constituent a photo-curing type, a heat-curing type, or light-and-heat concomitant use type as a protective 
layer 8, or it can form by vacuum evaporationo or the spatter using an inorganic material, it has the 
transparency at the time of considering as a color filter and a subsequent ITO formation process, an 
orientation film formation process, etc. can be borne enough. 

[0056] Moreover, although this example shows the example which forms a resin constituent on a substrate, 
direct ink may be given to a substrate as follows. 

[0057] That is, using an ink jet method, as R, G, and B ink bury the light transmission section between the 
black matrices which constitute the protection-from-light section exactly, they are given. This R and G, and 
B pattern may be formed in a form like the so-called casting. Moreover, it is desirable to be printed in the 
range with which each color ink does not lap on a black matrix. 

[0058] if hardening by grant of energy, such as light and heat, is possible for the ink used — a color system 
and a pigment system — either can be used and liquefied ink and solid ink are usable. It is indispensable to 
contain the component which can be hardened in ink with the both sides of the component in which photo- 
curing is possible, the component which can be heat-hardened or light, and heat, and the resin of various 
marketing and a curing agent can be used as such a component, and it will not be restricted especially if 
problems, such as fixing, are not caused in ink. Specifically, acrylic resin, epoxy system resin, melamine 
resin, etc. are used suitably. 

[0059] Drawing 6 is the sectional view showing the basic configuration of the color liquid crystal display 30 
incorporating the above-mentioned color filter. 

[0060] Generally a color liquid crystal display sets the color filter substrate 1 and the opposite substrate 21, 
is full, and is formed by enclosing the liquid crystal compound 1 8. Inside one substrate 21 of a liquid crystal 
display, TFT (Thin Film Transistor) (un-illustrating) and the transparent pixel electrode 20 are formed in the 
shape of a matrix. Moreover, inside another substrate 1 , a color filter 54 is installed so that the color material 
of RGB may arrange in the location which counters a pixel electrode, and the transparent counterelectrode 
(common electrode) 16 is formed on it at the whole surface. The black matrix 2 is usually formed in the 
color filter substrate 1 side. Furthermore, the orientation film 19 is formed in the field of both substrates, and 
a liquid crystal molecule can be made to arrange in the fixed direction by carrying out rubbing processing of 
this. Moreover, polarizing plates 1 1 and 22 have pasted the outside of each glass substrate, and the gap 
(about 2-5 micrometers) of these glass substrates is filled up with the liquid crystal compound 18. Moreover, 
generally as a back light, the combination of a fluorescent lamp (un-illustrating) and a scattered plate (un- 
illustrating) is used, and the example at the time of applying such a liquid crystal display that displays by 
operating a liquid crystal compound as an optical shutter to which the permeability of back light light is 
changed to an information processor is explained with reference to drawing 7 thru/or drawing 9 . 
[0061] Drawing 7 is the block diagram showing the outline configuration at the time of applying the above- 
mentioned liquid crystal display to a word processor, a personal computer, facsimile apparatus, and the 
information processor that has a function as a reproducing unit. 

[0062] Among drawing, they are the control section which controls the whole equipment, and 1801 are 
equipped with CPUs and various I/O Ports, such as a microprocessor, and a control signal, a data signal, etc. 
are outputted to each part, or they are controlling by inputting the control signal and data signal from each 
part. 1802 is the display section and the image data read by various menus, document information, and the 
image reader 1807 is displayed on this display screen. 1803 is the transparent pressure-sensitive-type touch 
panel prepared on the display section 1 802, and can perform the item input Sagitta label location input on 
the display section 1802 etc. by pressing the front face with a finger etc. 

[0063] It is FM (Frequency Modulation) sound-source section, and 1804 memorizes the music information 
created by the music editor etc. as digital data to the memory section 1810 or external storage 1 812, it is 
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read from these memory etc. and performs FM modulation. The electrical signal from the FM sound section 
1804 is changed into audible sound by the loudspeaker section 1805. The printer section 1806 is used as a 
printing terminal of a word processor, a personal computer, facsimile apparatus, and a reproducing unit. 
[0064] 1807 is the image reader section which reads manuscript data in photoelectricity and inputs them, is 
prepared into the conveyance path of a manuscript and performs read of the other various manuscripts of a 
facsimile manuscript or a copy manuscript. 

[0065] 1 808 is the transceiver section of facsimile transmission of the manuscript data read in the image 
reader section 1 807, and the facsimile (FAX) which receives and decodes the sent facsimile signal, and has 
an interface function with the exterior. 1809 is the telephone section which has various telephone functions, 
such as a usual telephone function, a usual answering machine function, etc. 

[0066] 1810 is ROM which memorizes a system program, a manager program other application programs, 

etc. a character font, a dictionary, etc., the application program loaded from external storage 1812, document 

information, and the memory section which contains a Video RAM etc. further. 

[0067] 1811 is the keyboard section which inputs document information, various commands, etc. 

[0068] 1812 is the external storage which uses a floppy disk, a hard disk, etc. as a storage, and the 

application program of document information, music or speech information, and a user etc. is stored in this 

external storage 1812. 

[0069] Drawing 8 is the typical general-view Fig. of the information processor shown in drawing 7 . 
[0070] Among drawing, 1901 are a flat-panel display using the above-mentioned liquid crystal display, and 
display various menus, graphic form information, document information, etc. On this display 1901, the front 
face of a touch panel 1803 can perform a coordinate input and an item assignment input by pressing with a 
finger etc. 1902 is a hand set currently used when equipment functions as telephone. It connects with the 
body through the code removable, and a keyboard 1903 can perform various document functions and 
various data inputs. Moreover, various function key 1904 grades are prepared in this keyboard 1903. 1905 is 
insertion opening of the floppy disk to external storage 1812. 

[0071] The manuscript which 1906 is the form installation section which lays the manuscript read in the 
image reader section 1807, and was read is discharged from an equipment posterior part. Moreover, in 
facsimile reception etc., it is printed from an ink jet printer 1907. 

[0072] When functioning considering the above-mentioned information processor as a personal computer or 
a word processor, the various information inputted from the keyboard section 1811 is processed by the 
control section 1801 according to a predetermined program, and is outputted to the printer section 1806 as 
an image. 

[0073] When functioning as a receiver of facsimile apparatus, according to a predetermined program, 
reception of the facsimile information inputted from the FAX transceiver section 1 808 through the 
communication line is carried out by the control section 1801, and it is outputted to the printer section 1 806 
as a receiving image. 

[0074] Moreover, when functioning as a reproducing unit, a manuscript is read and the read manuscript data 
are outputted to the printer section 1 806 by the image reader section 1 807 as a copy image through a control 
section 1 801 . In addition, when functioning as a receiver of facsimile apparatus, the manuscript data read by 
the image reader section 1807 are transmitted to a communication line through the FAX transceiver section 
1808, after transmitting processing is carried out by the control section 1801 according to a predetermined 
program. 

[0075] In addition, it becomes possible [ the information processor mentioned above is good also as one 
apparatus which built the ink jet printer in the body, as shown in drawing 9 , and ] in this case to raise 
portable nature more. In this drawing, a corresponding sign is given to the part which has the same function 
as drawing 8 . 

[0076] Next, the two typical approaches of mitigating the concentration nonuniformity of each pixel of a 
color filter are explained. 

[0077] Drawing 10 thru/or drawing 12 are drawings having shown how (it is called bit amendment below) 
to amend the difference of the ink discharge quantity between each nozzle of the ink jet head IJH which has 
two or more ink regurgitation nozzles. 

[0078] First, the ink which is made to breathe out ink on a predetermined substrate from the nozzle 1 which 
is the ink jet head IJH, for example, three nozzles, a nozzle 2, and a nozzle 3 as shown in drawing 10 , and is 
breathed out from each nozzle measures the magnitude or concentration of an ink dot formed on Substrate P, 
and measures the ink discharge quantity from each nozzle. At this time, the heat pulse (refer to drawing 4 ) 
added to the heater of each nozzle is made into constant width, and as already explained, the width of face of 
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a preheating pulse (refer to drawing 4 ) is changed. The curve which shows preheating pulse width (shown 
in drawing 1 1 as heating time) as this shows to drawing 1 1 , and the relation of ink discharge quantity is 
obtained. Here, supposing he wants to unify all the ink discharge quantity from each nozzle into 20ng(s), the 
curve shown in drawing 1 1 shows that the width of face of the preheating pulse added to a nozzle 1 is 0.75 
microseconds with 0.5 microseconds and a nozzle 3 with 1.0 microseconds and a nozzle 2. Therefore, by 
adding the preheating pulse of such width of face to the heater of each nozzle, as shown in drawing 12 , all 
the ink discharge quantity from each nozzle can be arranged with 20ng(s). Thus, it calls it bit amendment to 
amend the ink discharge quantity from each nozzle. With this operation gestalt, the width of face of a 
preheating pulse was changed to four steps, for example, and about 30% of amendment width of face is 
realized. Moreover, the resolution of amendment is 2 - 3%. 

[0079] Next, drawing 13 thru/or drawing 15 are drawings showing how (it is called a shading compensation 
below) to amend the concentration nonuniformity of the scanning direction of an ink jet head by adjusting 
the ink regurgitation consistency from each ink regurgitation nozzle. 

[0080] For example, as shown in drawing 1 3 , when it is based on the ink discharge quantity of the nozzle 3 
of an ink jet head, the ink discharge quantity of a nozzle 1 presupposes that the ink discharge quantity of a 
nozzle 2 was +20% -10%. Making the ink jet head IJH scan at this time, as shown in drawing 14 , a heat 
pulse is added to the heater of a nozzle 1 by a unit of 1 time at 9 times of a reference clock, a heat pulse is 
added to the heater of a nozzle 2 by a unit of 1 time at 12 times of a reference clock, and a heat pulse is 
added to the heater of a nozzle 3 by a unit of 1 time at 10 times of a reference clock. By doing in this way, as 
the number of ink regurgitation of a scanning direction is changed for every nozzle and shown in drawing 
15 , the ink consistency of the scanning direction in the pixel of a color filter can be made regularity, and the 
concentration nonuniformity which is each pixel can be prevented. Thus, it calls it a shading compensation 
to amend the ink regurgitation consistency of a scanning direction. 

[0081] Next, in this operation gestalt, the already described appearance is equipped with the head unit 55 
possible [ adjustment of the rotation include angle in a horizontal plane ] free [ attachment and detachment ] 
to the color filter manufacturing installation. And the adjusting device in which adjustment of each ink jet 
head of R, G, and B in the head unit 55 was prepared by another object in the color filter manufacturing 
installation 90 performs, the color filter manufacturing installation 90 is equipped with the head unit 55 
adjusted with this adjusting device, and only the rotation include angle within a horizontal plane is adjusted. 
Coloring of a color filter can be immediately started only by equipping the color filter manufacturing 
installation 90 with the head unit 55, and performing easy adjustment by this, without performing other 
tuning. Thus, since the time amount stopped for adjustment of the color filter manufacturing installation 90 
of a head becomes unnecessary while being able to prevent generating of a contaminant as compared with 
the case where adjustment of a head is performed in the condition [ having equipped the color filter 
manufacturing installation 90 ] by performing adjustment of the head unit 55 with the adjusting device 
which was able to be formed independently, the operating ratio of equipment can be raised. 
[0082] Although the adjusting device for adjusting the head unit 55 is explained hereafter, the structure of 
the head unit 55 is explained before that. 

[0083] Two or more head units 55 of this operation gestalt consist of head mount 55a in support of them 
using the multi-nozzle type ink jet head with two or more nozzles. 

[0084] Head mount 55a has the device in which whenever [ two or more setting-angles / of a head ] is 
changed into coincidence, and the device in which a location can be adjusted according to a head individual 
in the direction of vertical scanning. 

[0085] When coloring the pixel of a color filter by the ink jet method, fundamentally, using the multi-nozzle 
head which has two or more nozzles at fixed spacing (pitch), it is colored a main scanning direction using 
the nozzle suitable for a pixel pitch, then, a head or a substrate is moved in the direction of vertical scanning, 
and coloring of a main scanning direction is repeated continuously. 

[0086] Since the pitch of a nozzle is finer than the pitch which is a pixel in the case of the ink jet head of the 
multi-nozzle of this operation gestalt, it will color using the nozzle set several. Moreover, when the multiple 
of the pitch of a pixel and the pitch of a nozzle does not suit, it is not perpendicular to a main scanning 
direction in the include angle of an ink jet head, and it sets so that a certain include angle may be given and 
it may double with the pitch of a pixel. 

[0087] Under the present circumstances, it becomes possible to double efficiently a pixel pitch and the pitch 
of the use nozzle of an ink jet head by establishing the device in which coincidence is made to rotate two or 
more heads with the same nozzle pitch, and the device which tunes the include angle of this head finely. 
[0088] Moreover, it becomes possible to double the nozzle location of two or more heads with the location 
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of a request of the pixel of a color filter by establishing the device which can move slightly the ink jet head 
according to each in the direction of vertical scanning. 

[0089] Drawing 16 is the perspective view having shown the internal configuration of head mount 55a, and 
drawing 1 7 is the top view which looked at drawing 1 6 from the bottom. 

[0090] In drawin g 16 and drawing 17 , 204a, 204b, and 204c are the ink jet heads of a multi-nozzle, 
respectively, and can usually equip now with three ink jet heads, head for R (red) 204a, head for G (green) 
204b, and head 204c for B (blue). 205 is a nozzle (since a nozzle is in the inferior surface of tongue of an 
ink jet head, although it is not visible, by drawing 1 7 , the expedient upper continuous line of explanation 
has shown in practice), and two or more nozzles are located in a line with the longitudinal direction of a 
head in the same pitch. The ink jet heads 204a, 204b, and 204c are supported by Holders 208a, 208b, and 
208c in the end section, respectively, and these holders are supported rotatable in the horizontal plane to 
head mount 55a centering on the revolving shafts 206a, 206b, and 206c fixed to head mount 55a. Moreover, 
the ink jet heads 204a, 204b, and 204c are supported by Holders 210a, 210b, and 210c in the other end, and 
these holders are supported rotatable in the horizontal plane centering on revolving shafts 212a, 212b, and 
212c to the slide member 214. In addition, revolving shafts 212a, 212b, and 212c consist of a deflection 
axis, and are made as [ make / Holders 210a, 210b and 210c / to move slightly in the direction of arrow-head 
I to the slide member 214 ] by rotating the slitting section 2 1 2a 1, 2 1 2b 1,21 2c 1 (only 212cl un-illustrating) of 
the head. Thereby, the rotation include angle of each ink jet heads 204a, 204b, and 204c can be tuned finely 
independently, respectively. The slide member 214 is supported movable in the direction of X, and the 
direction of Y to head mount 55a, and is energized in the direction of arrow-head A with the spring 216. The 
tangent screw 218 is formed in the spring 216 of head mount 55a, and the location of the opposite side, and 
the slide member 216 is moved in the direction of X by rotating this tangent screw 218. Only the include 
angle theta of arbitration (as opposed to a Y-axis) can be leaned to coincidence by this to the location which 
shows three ink jet heads 204a, 204b, and 204c to drawing 17 with a broken line, and the inclination to a 
scanning direction is adjusted. Moreover, the angle of inclination of each head can be finely tuned 
independently by rotating deflection axes 212a, 212b, and 212c, respectively. Moreover, in Holders 210a 
and 210b and 210c, compression springs 220a, 220b, and 220c are formed, and the ink jet heads 204a, 204b, 
and 204c are energized in the direction of drawing Nakamigi. On the other hand, compression springs 220a, 
220b, and 220c are countered, tangent screws 222a, 222b, and 222c are formed in Holders 208a, 208b, and 
208c, and each ink jet head can be justified in the direction (the direction of vertical scanning) of arrow-head 
B by rotating this tangent screw. 

[0091] In addition, if you set head mount 55a in an adjusting device so that the straight line which connects 
the revolving shafts 206a, 206b, and 206c of each head to a main scanning direction X may become in the 
same direction, it is convenient at the time of adjustment. 

[0092] At the time of adjustment of an actual head, coincidence is made to rotate two or more heads 
centering on the head revolving shafts 206a, 206b, and 206c, and the include angle theta of a head is 
adjusted so that the pitch of a desired nozzle (nozzle for coloring) and the pitch of a pixel may be doubled. 
Moreover, deflection axes 212a, 212b, and 212c are rotated, and the minute gap of whenever [ angular 
relation / of each head ] is adjusted. If a nozzle pitch is set to a (micrometer) and a pixel pitch is set to b 
(micrometer) at this time, only the include angle theta which fills b=na-costheta (however, n positive 
integer) will lean a head. Next, the fine-tuning screws 222a, 222b, and 222c are adjusted, and the location of 
a nozzle is doubled with the location of each pixel pattern of R, G, and beta. 

[0093] Next, drawing 18 is the top view showing the configuration of the adjusting device 300 for adjusting 

the head unit 55, and drawing 19 is the side elevation which looked at drawing 18 from the right. 

[0094] In drawing 1 8 and drawing 19 , the X slide guide 306 prolonged in the direction of X is laid on the 

non-illustrated pedestal. On the X slide guide 306, the Y slide guide 308 prolonged in the direction of Y is 

supported free [ a slide ] in the direction of X, and the slide drive of the Y slide guide 308 is carried out in 

the direction of X on the X slide guide 306 by the non-illustrated drive. The table 304 which laid the glass 

substrate 302 with which ink is breathed out for head adjustment on the Y slide guide 308 is supported free 

[ a slide in the direction of Y ]. The slide drive of the table 302 is carried out in the direction of Y on the Y 

slide guide 308 by the non-illustrated drive. As a result, the migration drive of a table 304 302, i.e., the glass 

substrate, will be carried out two-dimensional in the XY direction to a non-illustrated pedestal. 

[0095] Moreover, above a table 304, as shown in drawing 19 , the head unit 55 is arranged, where the head 

support stanchion 312 of an adjusting device 300 is equipped. Moreover, the line sensor camera 310 for 

reading the ink dot drawn by the glass substrate 302 is arranged in the side of the head unit 55. 

[0096] In addition, on extension of the X slide guide 306, the recovery unit 314 for attracting ink from each 
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ink regurgitation nozzle of the ink jet heads 204a, 204b, and 204c, and aiming at recovery of the poor 
regurgitation of a nozzle is arranged. 

[0097] The adjustment procedure of the head unit 55 in the adjusting device constituted as mentioned above 
is explained below. 

[0098] Drawing 20 is a flow chart which shows the overall flow of the adjustment procedure of a head unit. 
With reference to this flow chart, it explains that overall the adjustment procedure of a head unit flows, and 
mentions later about contents with each detailed step. 

[0099] The head support stanchion 312 of an adjusting device 300 is equipped with the ink jet head unit 55 
which incorporated two or more heads which ended, such as defect sorting as a head simple substance, and 
precision adjustment, first (step SI). 

[0100] Next, driver voltage of each head included in the head unit is adjusted (K value adjustment). This 
adjustment is enlarging the electrical potential difference of Vop of drawing 4 gradually, making the 
regurgitation perform, and performing a setup of the constant twice of the threshold voltage which starts the 
regurgitation. In this experiment, although there was individual difference, it was set as Abbreviation 24V- 
26V (step S2). 

[0101] Next, aging actuation for losing the initial unstable region of the regurgitation of each head is 
performed fixed time to this head unit. In this experiment, the regurgitation of 6x106 shots was performed 
about all nozzles (step S3). 

[0102] Next, the pattern for include-angle adjustment of each head and relative-position adjustment is drawn 
on a glass substrate 302 by each heads 204a, 204b, and 204c of the head unit 55 (step S4), and whenever 
[ angle-of-inclination / of each head ], and adjustment of a relative position are performed based on the data 
obtained from the pattern which read and read the pattern with the line sensor camera 310 (step S5). 
[0103] Next, a pattern for each head to detect the ink discharge quantity of each nozzle of a head on a glass 
substrate 302 is drawn, the pattern is read with the line sensor camera 310, and the ink discharge quantity of 
each nozzle is detected from the concentration of the pattern (step S6). 

[0104] When a difference is in ink discharge quantity for every nozzle at this time, in order to double the 
concentration of the drawing pattern when drawing for every nozzle, the data for performing the data of the 
regurgitation consistency of ink, i.e., the shading compensation mentioned above, are created for every 
nozzle. And it draws by performing a shading compensation based on the created shading compensation 
data, and the concentration difference (it corresponds to the ink regurgitation total amount per unit length of 
a scanning direction) of a drawing pattern is checked (step S7). 

[0105] Next, extent of change of the ink discharge quantity for every nozzle at the time of changing the die 
length of the preheating pulse added to the heater of each nozzle (the technique of the bit amendment 
mentioned above being used) is measured (step S8). 

[0106] Next, from the data of the ink discharge quantity of each nozzle for which it asked at step S6, and the 
data of change of the ink discharge quantity to the die length of the preheating pulse searched for at step S8, 
if the preheating pulse of the die length of which is added to the heater of each nozzle, the data whether the 
discharge quantity of each nozzle becomes the same will be created. And it draws by performing a shading 
compensation and bit amendment based on the shading compensation data created at step S7, and the bit 
amendment data created now, and the concentration difference (it corresponds to the ink regurgitation total 
amount per unit length of a scanning direction) of a drawing pattern is checked (step S9). 
[0107] Next, even if it performs a shading compensation and bit amendment by step S9, when a 
concentration difference is still in the drawing pattern for every nozzle, as one pixel is colored by the scan of 
multiple times (it is called a multi-pass below), actuation which changes the nozzle used for every one scan 
each is performed. For example, when completing coloring of one pixel train by three scans, the nozzle used 
for every one scan of using the 3rd nozzle by the 2nd nozzle and the 3rd scan by the 1st nozzle and the 2nd 
scan at the 1st scan is changed like. In this case, by the 1st time, the 2nd time, and each 3rd scan, if the 
nozzle of what position is used, simulation whether the concentration difference for every pixel train 
decreases most will be performed. In step S10, this simulation is performed and the data the nozzle of what 
position to use in each scan are created. In addition, either may be performed although two kinds of 
approaches, a shading compensation and bit amendment, were described as the adjustment approach of 
discharge quantity above. Especially the thing (step S8 and step S9 in drawing 20 ) for which it can fully 
amend only by the shading compensation in many cases, and bit amendment is performed is not 
indispensable. 

[0108] When actually coloring a color filter finally based on the data obtained at above-mentioned step S7 
thru/or above-mentioned step S10, the data for mass production which specify what kind of pattern is made 
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to perform the ink regurgitation using which nozzle are created (step SI 1). Moreover, it is also possible not 
to perform bit amendment, as already stated, but to fix the heat pulse added to the heater of each nozzle, and 
to create amount calculation data. 

[0109] In addition, the above-mentioned simulation count and control of adjustment actuation of a head are 
performed by the control unit 330. 

[0110] Adjustment actuation of the head unit 55 is ended by the above. 

[0111] Next, the detailed operating procedure in each step of the flow chart shown in drawing 20 is 
explained. 

[01 12] In step S4 of drawing 20 , first, the tangent screw 218 of the head unit 55 is rotated, and each heads 
204a, 204b, and 204c of R, G, and B are leaned so that the pitch of a nozzle may carry out outline 
coincidence at the pixel pitch of a color filter. In this operation gestalt, the pitch between pixel trains is 264 
micrometers, for example. Next, making the X slide guide 306 drive, moving a stage 304 in the direction of 
X, and making the head unit 55 scan relatively [ direction / of X ] to a glass substrate 302, it is each nozzle 
of each heads 204a, 204b, and 204c, for example, every five ink dots are drawn on a glass substrate 302 in 
400-micrometer pitch to a scanning direction, respectively. Drawing having shown this drawing pattern is 
drawing 21 . 

[01 13] Next, the above-mentioned drawing pattern is read, making the Y slide guide 308 drive, moving a 
stage 304 in the direction of Y, and making the line sensor camera 310 scan relatively [ direction / of Y ] to 
a glass substrate 302. The image processing of the read drawing pattern is carried out, and it asks for the 
center-of-gravity location of each ink dot, and asks for the straight lines 11-15 which pass along those 
abbreviation centers of gravity by the least square approximation. And the angles thetal-theta5 of those 
straight lines 11-15 and Y-axes to make are searched for, those averages are taken, and it is referred to as 
angle thetaa of each heads 204a, 204b, and 204c and a Y-axis to make, thetab, and thetac. Moreover, the 
relative distances db and dc of the direction of Y of the nozzle of each head are found from the straight line 
passing through the center of gravity of each dot located in a line in the direction of X. 
[0114] Next, in step S5, the deflection axes 212a, 212b, and 212c for include-angle fine tuning of each head 
are rotated, and it tunes finely so that thetaa and thetab for which it asked by the above-mentioned step S4, 
and thetac may become a desired include angle. Moreover, the fine-tuning screws 222a, 222b, and 222c of 
the direction of vertical scanning of each head are rotated, and the location of each head is finely tuned so 
that the relative distances db and dc of the direction of Y of each head may turn into a desired distance. By 
the above, include-angle adjustment and justification of each head are completed. 

[0115] next, the measurement with the rose of the discharge quantity for every nozzle in the flow chart of 
drawing 20 — a law — it is the flow chart of drawing 22 which showed the detailed contents of the procedure 
(step S6). 

[0116] First, making the head unit 55 scan relatively [ direction / of X ] to a glass substrate 302, ink is made 
to breathe out from each nozzle of each head, and the Rhine pattern with a die length [ as shown in drawing 
23 ] of about 50mm is made to draw. At this time, the preheating pulse and heat pulse of the same pattern 
are altogether impressed to the heater of each nozzle, and let bit amendment be a midpoint (bit amendment 
8) (step SI 2). 

[01 17] Next, the concentration of each Rhine pattern which drew at step S10 is measured, making the line 
sensor camera 310 scan relatively [ direction / of Y ] to a glass substrate 302 (step SI 3). 
[0118] Next, the ink discharge quantity of each nozzle is calculated from the concentration of each Rhine 
pattern for which it asked at step SI 3 (step SI 4). Data with the rose of the ink discharge quantity of each 
nozzle will be obtained by the above. 

[0119] In addition, the concrete method of calculating the discharge quantity of ink from the concentration 
of the Rhine pattern as mentioned above is explained here. 

[0120] First, the concentration of the Rhine pattern which drew like drawing 23 is measured with the line 

sensor camera 310. Since the Rhine pattern serves as width of face of about 70 micrometers in this operation 

gestalt at this time, the addition value of the concentration of the range of about **40 micrometers is 

measured from the center-of-gravity location of the direction of Y of the Rhine pattern. 

[0121] Next, the calibration curve which serves as criteria which measure the ink discharge quantity per 

[ which was breathed out under the conditions of arbitration ] time from the nozzle of the arbitration of an 

ink jet head is searched for. In addition, although the ink discharge quantity per time usually points out the 

amount of one drop of ink, since ink may not become guttate depending on the case, it is made an 

expression called the ink discharge quantity per time here, without expressing as one drop. 

[0122] First, the discharge quantity of at least two or more nozzles from which 1 time of the discharge 
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quantity under fixed conditions differs if possible as first activity among two or more nozzles of the ink jet 
head which is going to measure discharge quantity is calculated with the weight method or the extinction 
method. 

[0123] With this operation gestalt, the discharge quantity per time of four nozzles from which the discharge 
quantity under fixed conditions differs was beforehand calculated using the weight method. 
[0124] Next, from four nozzles with which did in this way and the discharge quantity per time was proved 
that they are, ink is made to breathe out under the same conditions as the time of calculating discharge 
quantity, and the concentration of the ink dot which these ink forms on a glass substrate 302 is measured. By 
performing such measurement, the discharge quantity of the ink in four nozzles and the concentration of the 
ink dot which the ink forms will be called for in the condition corresponding to 1 to 1 . In addition, the 
concentration data of an ink dot which four nozzles make sampled 50 dots which drew, and asked for them 
by the average. The standard deviation of the concentration data in that case was less than 5% to the 
average. 

[0125] Drawing 24 plots on a graph the relation of the concentration of 1 time of the discharge quantity of 
ink, and the ink dot which the ink forms on a glass substrate 302 about the four above-mentioned nozzles. 
What was shown by the black dot in drawing 24 is the point which shows the ink discharge quantity and ink 
dot concentration of four nozzles. When this drawing is seen, it turns out that there are four points on an 
abbreviation straight line. Therefore, if the straight line which passes along these four points is drawn, the 
concentration of the ink dot to the discharge quantity of arbitration will be uniquely called for as a point on 
this straight line. This straight line will be called a calibration curve. 

[0126] In addition, this calibration curve just plots at least two points on a graph, in order to search for a 
calibration curve, since it is expressed in a straight line. Therefore, even if it does not use four different 
nozzles as mentioned above, it is also possible for using at least two nozzles to search for a calibration 
curve. However, with this operation gestalt, in order to use the data of the ink discharge quantity by the 
gravimetric method or the extinction method when searching for a calibration curve, the precision of each 
measuring method influences the discharge quantity measuring accuracy in this operation gestalt as it is. 
Therefore, it is thought that asking using three or more nozzles is more desirable as for a calibration curve. 
Moreover, whenever a calibration curve changes the ink to be used, it cannot be overemphasized that it is 
necessary to ask again. 

[0127] Next, the ink discharge quantity per time from one nozzle corresponding to the concentration of the 
Rhine pattern is calculated from the concentration of the Rhine pattern already called for, and the above- 
mentioned calibration curve. In addition, the discharge quantity of the ink for which it is going to ask at this 
process is the discharge quantity per time from one nozzle, and although it is not the discharge quantity of 
two or more ink like the Rhine pattern, it is experimentally checked by the invention-in-this-application 
person etc. that there is almost no effect in the accuracy of measurement of discharge quantity even if it uses 
the concentration of the Rhine pattern, although the discharge quantity of the ink per time is calculated. 
[0128] The ink discharge quantity per time from each nozzle of each heads 204a, 204b, and 204c is 
calculated as mentioned above, and it can measure with [ of the ink discharge quantity of each nozzle ] a 
rose. 

[0129] Next, when a concentration difference is in each Rhine of the Rhine pattern, in step S7 of drawing 
20 , the shading compensation mentioned above is performed and concentration nonuniformity is canceled 
by changing the regurgitation consistency of ink for every nozzle. Those data to change the ink regurgitation 
consistency of each nozzle how based on the variation in the discharge quantity of each nozzle are created. 
This ink regurgitation consistency is determined so that the total amount of the ink which reaches per unit 
length of a scanning direction (the direction of X) may become fixed with each nozzle. That is, 1 time of ink 
discharge quantity makes [ many ] the ink regurgitation consistency to a scanning direction with few 
nozzles, and lessens the ink regurgitation consistency to a scanning direction with a nozzle with much 1 time 
of ink discharge quantity. Thus, based on the obtained data, a shading compensation is performed, on a glass 
substrate 302, the Rhine pattern of drawing 23 is drawn and the line sensor camera 310 detects the 
concentration of the Rhine pattern again. 

[0130] With this detected concentration, when amendment is still more nearly required, bit amendment is 
performed. It is the flow chart of drawing 25 which showed the detailed contents of the bit amendment 
measure-of-information procedure (step S8) in the flow chart of drawing 20 . 

[0131] With this operation gestalt, in order to perform bit amendment, the width of face of a preheating 
pulse is changed to 16 steps (bit amendments 0-15). And this bit amendment measure of information is for 
the discharge quantity of ink to acquire the information which changes, for every nozzle, when 16 steps of 
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inside changes one step of width of face of a preheating pulse. 

[0132] First, about the case of the bit amendment 8, since the Rhine pattern already shown in drawing 23 in 
the front step S6 is drawn, in step SI 5, it is in the condition (bit amendment 0) which shortened width of 
face of a preheating pulse most, and the Rhine pattern shown in drawing 23 is drawn here. 
[0133] Next, the Rhine pattern which shows the width of face of a preheating pulse again to drawing 23 in 
the condition (bit amendment 15) of having lengthened to the greatest die length to the 16th step is drawn 
(step SI 6). Thus, if it draws making bit correction value increase, since the discharge quantity of ink 
increases, the concentration of the Rhine pattern becomes deep gradually. 

[0134] Next, the line sensor camera 310 is made to scan to a glass substrate 302, and the concentration of 
the Rhine pattern in the bit amendment 0, the concentration of the Rhine pattern in the bit amendment 8, and 
the concentration of the Rhine pattern in the bit amendment 15 are read, respectively (step SI 7). And based 
on the calibration curve which mentioned above the ink discharge quantity of each nozzle the case of the bit 
amendment 0, the case of the bit amendment 8, and in the bit amendment 15, it asks from this concentration 
information. 

[0135] Thereby, since the situation of change of the discharge quantity to the phase of bit amendment is 
called for about three points, the bit amendment 0, the bit amendment 8, and the bit amendment 15, it asks 
for the curve which passes along these three points for every nozzle with the least square method. Thus, if 
based on the called-for curve, change of the discharge quantity to one step of change of bit amendment will 
be called for for every nozzle (step SI 8). That is, if are based on this curve, the how many steps of the bit 
correction value of each nozzle will be put in another way and width of face of a preheating pulse will be 
made into the die length of which, it is turned out whether the ink discharge quantity of each nozzle 
becomes the same. 

[0136] Next, in step S9 of drawing 20 , while performing a shading compensation based on the already 
obtained data, bit amendment is performed based on the data about the above-mentioned bit amendment, 
and the Rhine pattern shown in drawing 23 is drawn again. And the concentration of this Rhine pattern is 
again measured with the line sensor camera 3 10. In this phase, the concentration of each Rhine of the Rhine 
pattern must be abbreviation regularity. 

[0137] When only a shading compensation performs multi-pass drawing in order to remove the effect of 
random fluctuation of discharge quantity after performing the both sides of a shading compensation and bit 
amendment, in drawing of the multi-pass mentioned above, the nozzle which colors each the pixel of one 
train of a scanning direction every one scan (one pass) is changed. At step S10 of drawing 20 , the data of 
the combination of the nozzle the nozzle of what position to use for every scan are created. Since the data of 
the ink discharge quantity of each nozzle after already performing bit amendment are obtained in creation of 
this data It is based on the data of this discharge quantity. A two pass eye with the 1st nozzle The 2nd 
nozzle, [ an one-pass eye ] A two pass eye with the 1 st nozzle by the 1 st nozzle The n-th nozzle, [ an one- 
pass eye ] [ a two pass eye ] [ the 3rd nozzle, --, an one-pass eye ] A two pass eye with the 2nd nozzle by the 
2nd nozzle Furthermore, the 4th nozzle, [ an one-pass eye ] [ a two pass eye ] [ the 3rd nozzle and an one- 
pass eye ] ~ and an one-pass eye like [ a two pass eye ] the n-th nozzle with the 2nd nozzle Simulation count 
of ink discharge quantity is performed using a computer about the combination of all nozzles, and 
combination whose nonuniformity for every pixel train of the ink regurgitation total amount per unit length 
of a scanning direction decreases most is chosen. Moreover, if what pass colors one pixel train similarly, it 
will ask by the above-mentioned simulation count also about whether the nonuniformity of an ink 
regurgitation total amount decreases most. However, in a multi-pass, since there is effectiveness remarkable 
also as m pass with every n nozzle uniformly, you may fix. 

[0138] And at step SI 1 of drawing 20 , the data about the ink regurgitation approach and use nozzle for 
mass production of a color filter are created based on the data obtained at the above-mentioned step S7, step 
S9, and step SI 0. 

[0139] Thus, while the data for mass production obtained with the adjusting device 300 of the head unit 55 
are sent to the manufacturing installation 90 of a color filter, a manufacturing installation 90 is equipped 
with the head unit to which whenever [ angle-of-inclination / of a scanning direction ], and a relative 
position were adjusted with the adjusting device 300, only rotation include-angle adjustment within a 
horizontal plane is performed, and coloring of an actual color filter is performed. 

[0140] Next, the approach of the further nonuniformity **** in the case of coloring a color filter using the 
ink jet head unit 55 which adjustment ended as mentioned above is explained. First, before explaining the 
approach of nonuniformity **** of this operation gestalt, the coloring approach of the color filter by the 
multi-pass performed now is explained. 
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[0141] Here, the case where three pass colors a color filter as one example, and shift every one nozzle used 
for every one pass, and it colors is considered. Paying attention to three adjacent nozzles Nl, N2, and N3 
which colors one pixel train Gl and this pixel train of a color filter, discharge quantity shall vary like [ 1 
time of the discharge quantity of a nozzle Nl / 10ng(s) (nanogram) and 1 time of the discharge quantity of a 
nozzle N2 / 20ng(s) and 1 time of the discharge quantity of a nozzle N3 ] 40ng(s). 

[0142] With such a nozzle, when coloring the pixel train Gl by the one pass, pixel queue length assumes 
that the ink of 2000 shots is required by the nozzle Nl by about 200mm, although the pixel train Gl is 
colored. The total amount of the ink for coloring the pixel train Gl at this time is 10(ng) x2000=20000ng. 
Usually, when performing a shading compensation, an ink regurgitation consistency is set up so that the 
total amount of the ink which colors a 1 -pixel train may become the same. Therefore, in coloring the same 
pixel train Gl using a nozzle N2, the ink of 20000(ng) /20(ng) =1000 shot is needed. In this case, spacing of 
the ink in every shot in the case of coloring the pixel train Gl with a nozzle Nl is 200(mm) /2000(shot) 
=100micrometer, and since the number of cartridges which colors a 1 -pixel train is 1/2 of a nozzle Nl when 
coloring with a nozzle N2, spacing of the ink in every shot is set to 200 micrometers. Moreover, similarly, in 
using a nozzle N3, the number of cartridges of ink becomes 20000ng/40ng=500 shot, and spacing of the ink 
in every shot is set to 400 micrometers. 

[0143] the case where in other words a 1 -pixel train is colored by the one pass using three nozzles from 
which the above-mentioned discharge quantity differs — a nozzle Nl — the ink cartridge of 10ng(s), with 
100-micrometer spacing discharge of 2000 shots, and a nozzle N2, the ink cartridge of 20ng(s) will be 
carried out at intervals of 200 micrometers, and the 500-shot regurgitation of the ink cartridge of 40ng(s) 
will be carried out at intervals of 400 micrometers with 1000-shot discharge and a nozzle N3. 
[0144] Next, the case where three pass colors one pixel train Gl is considered, changing a nozzle for every 
one pass using such three nozzles. In this case, the approach generally considered carries out the 
regurgitation of every [ of a respectively required ink total amount / 3 / 1/] with three nozzles. Therefore, 
from a nozzle Nl , the regurgitation of 2000 (shot) / the ink of 3= 667 shots is carried out by the one-pass 
eye. In order to distribute this ink of 667 shots to the scanning direction of the pixel train Gl equally, it is 
necessary to carry out the regurgitation of the ink cartridge of lOng at intervals of 300 micrometers of 3 100- 
micrometer times. Similarly, from a nozzle N2, the regurgitation of 1000 (shot) / the ink of 3= 333 shots 
will be carried out by the two pass eye, and the regurgitation of the ink cartridge of 20ng will be carried out 
at intervals of 600 micrometers. Furthermore, from a nozzle N3, the regurgitation of 500 (shot) / the ink of 
3= 167 shots will be carried out by 3 pass eye, and the regurgitation of the ink cartridge of 40ng will be 
carried out at intervals of 1200 micrometers. 

[0145] Thus, although regurgitation spacing of the ink cartridge breathed out from each nozzle is 
determined, now, a regurgitation starting position is simply made the same for this for every nozzle, and 
three pass is made to color a pixel train. However, if the regurgitation starting position of three pass is made 
the same, as shown in drawing 26 , the ink of 1 Ong, the ink of 20ng(s), and the ink of 40ng(s) will focus on 
one place from the regurgitation starting position and this regurgitation starting position of ink in the 
location in every 1200 micrometers, the ink of 1 Ong and 20ng(s) will focus on one place from a 
regurgitation starting position in the location in every 600 micrometers, and it will become only ink of 1 Ong 
(s) in other locations. Therefore, in the location which is not concentrated, it will spread on a glass substrate 
small [ the ink which reached the target is large in the location which ink concentrates like drawing 27 , 
and ], and the coloring nonuniformity of a pixel will occur. Since the point used as integral multiple = (the 
integral multiple + starting position of regurgitation spacing of the ink of n pass eye shifting amount) of 
regurgitation spacing of the ink of an one-pass eye comes out even if it shifts the regurgitation starting 
position of each pass, in order to improve this, ink may lap too and the perfect solution of the above- 
mentioned trouble does not become. 

[0146] So, with this operation gestalt, the above-mentioned problem is solved by taking the following 
approaches. 

[0147] That is, the total number of ink cartridges required to color one pixel train with three pass is the 
667+333+167=1 167 shot which added 667 shots of a nozzle Nl, 333 shots of a nozzle N2, and 167 shots of 
a nozzle N3. this operation gestalt — this total number of ink cartridges — 1 167 shots will be equally divided 
into three simply, and each number of regurgitation ink cartridges of nozzles Nl, N2, and N3 will be 
arranged with 1 167/3=389 shot. And ink regurgitation spacing of each nozzle is made into the 200 
(mm) /1 167=1 71 micrometer regular intervals which divided the pixel queue length of 200mm by 1 167. 
[0148] If it explains in more detail, as shown in drawing 28 , from a nozzle Nl, the regurgitation of the ink 
cartridge of 10ng(s) will be first carried out for the ink cartridge of a nozzle Nl to 10ng(s) to a regurgitation 
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starting position one by one at intervals of 513 micrometers of 3 171-micrometer times discharge and after 
that. Moreover, similarly from a nozzle N2, the regurgitation of the ink of 20ng(s) is carried out at intervals 
of 513 micrometers by making the location [ starting position / regurgitation ] shifted 171 micrometers into 
the starting point. Furthermore, similarly from a nozzle N3, the regurgitation of the ink of 40ng(s) is carried 
out at intervals of 513 micrometers by making the location [ starting position / regurgitation ] shifted 342 
micrometers into the starting point. If it does in this way, the ink of 10ng(s) from a nozzle Nl, the ink of 
20ng(s) from a nozzle N2, and the ink of 40ng(s) from a nozzle N3 will come to be altogether located in a 
line by 171-micrometer regular intervals on a pixel train, and it will not reach the target [ ink laps and ]. 
Coloring nonuniformity as shown in drawing 26 and drawing 27 is eased by this, and a more nearly high- 
definition color filter can be manufactured. 

[0149] In addition, by the nozzle Nl, with 333 shots and a nozzle N3, since the number of ink cartridges 
which originally colors one pixel train in the above-mentioned explanation has arranged with 389 shots the 
place which is 167 shots for nozzles Nl, N2, and N3, it differs [ 667 shots and a nozzle N2 ] from the 
amount for which the ink total amount which colors one pixel train is originally needed. The place whose 
ink total amount required more detailed originally is 10(ng) x667+20(ng) x333+40(ng) xl67=19890ng will 
be set to 10(ng) x389+20(ng) x389+40(ng) x389=27230ng. However, with the above-mentioned operation 
gestalt, in order to give explanation intelligible It is set with [ of the discharge quantity of each nozzle ] a 
rose as a greatly different value from 10ng(s), 20ng, and 40ng. In practice With [ of the ink discharge 
quantity after performing bit amendment ] a rose For example, since the discharge quantity of the 1st nozzle 
of 9.5ng(s) and the 3rd nozzle is about at most **5% of amount like 10.5ng(s) as for 10ng(s), then the 2nd 
nozzle, Even if it performs processing which arranges the number of regurgitation ink cartridges of the 
above nozzles, the ink total amount which colors one pixel train is hardly affected. Therefore, even if it uses 
an approach like this operation gestalt, it will not happen un-arranging [ with which ink total amounts differ 
and ink overflows ], but only the effectiveness of mitigating coloring nonuniformity will be acquired. 
[0150] In addition, drawing 29 is drawing having shown notionally the coloring approach of the color filter 
by this operation gestalt, and it shows signs that it colors by arranging all regurgitation spacing of an ink 
cartridge at equal intervals, shifting the nozzle used by the one-pass eye, the two pass eye, and 3 pass eye. In 
fact, although an adjacent pixel train is colored the color from which R, G, and B differ, in this drawing, the 
case where the color of the expedient upper pixel train of explanation is the same color is shown. Moreover, 
the magnitude of the diameter of a nozzle is changed and the difference of the discharge quantity of ink is 
shown. 

[0151] Next, drawing 30 is drawing having shown how to verify whether the manufactured color filter is 
manufactured using the approach of this invention. 

[0152] It is colored as shown in drawing at the left end of drawing 30 , and a pixel with the manufactured 
color filter presupposes that the drawing back peculiar to an ink jet was checked as shown in drawing of the 
center of drawing 30 . In this case, from the surrounding configuration of the lap of the drawn ink dot, the 
virtual circle of each ink dot is drawn, and if the pitch of a virtual center of gravity is equal, this color filter 
is verifiable with what was manufactured by the approach of the invention in this application. 
[0153] In addition, this invention is the range which does not deviate from the meaning, and can be applied 
to what corrected or transformed the above-mentioned operation gestalt. 

[0154] For example, although the above-mentioned operation gestalt explained the case where three pass 
colored a color filter, these numbers of passes are not determined by the simulation explained in the above- 
mentioned operation gestalt, and are not limited to three pass. 

[0155] Moreover, either may be performed although two kinds of approaches, a shading compensation and 
bit amendment, were described as the adjustment approach of discharge quantity. Especially the thing for 
which it can fully amend only by the shading compensation in many cases, and bit amendment is performed 
is not indispensable. 

[0156] Moreover, although it is considering as the distance which divided the scan lay length of a pixel train 
by the total of the ink which carries out the regurgitation of the regurgitation spacing by the scan of multiple 
times in the above-mentioned explanation when carrying out the regurgitation of the ink at equal intervals 
Finally are discretized, and when carrying out the regurgitation, if regurgitation spacing of Pb and each ink 
dot is set to Pn, the resolution of regurgitation spacing If the absolute value (if it puts in another way 
dispersion of each regurgitation spacing) of (Pn)- (Pn-1) is below the resolution Pb, saying by this invention 
etc. can be by carrying out, and it can be regarded as spacing. 

[0157] Moreover, when discharge quantity uses the head for which homogeneity is compensated, in order to 
perform only alignment, it is satisfactory to use an adjusting device. 
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[0158] Although especially this invention explained the printing equipment of the method which it has 
[ method ] means (for example, an electric thermal-conversion object, a laser beam, etc.) to generate heat 
energy as energy used in order to make the ink regurgitation perform, and makes the change of state of ink 
occur with said heat energy also in an ink jet recording method, according to this method, it can attain the 
densification of record, and highly minute-ization. 

[0159] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, for 
example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged corresponding to 
the sheet and liquid route where the liquid (ink) is held in the case of the mold on demand By impressing at 
least one driving signal which gives the rapid temperature rise which supports recording information and 
exceeds film boiling Since make an electric thermal-conversion object generate heat energy, the heat 
operating surface of a recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made 
to breathe out through opening for regurgitation by growth of these air bubbles, and contraction, and at least 
one drop is formed. If the shape of a pulse form is carried out, since growth contraction of air bubbles will 
be appropriately performed instancy in this driving signal, the regurgitation of a liquid (ink) excellent in 
especially responsibility can be attained, and it is more desirable. 

[0160] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. 
Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above-mentioned heat 
operating surface are adopted, further excellent record can be performed. 

[0161] The configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the configuration arranged to the field to which a delivery which is indicated by 
each above-mentioned specification, a liquid route, and the heat operating surface other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of an 
electric thermal-conversion object are crooked as a configuration of a recording head is also included in this 
invention. In addition, it is good also as a configuration based on JP,59-138461,A which indicates the 
configuration whose opening which absorbs the pressure wave of JP,59-123670,A which indicates the 
configuration which uses a common slot as the discharge part of an electric thermal-conversion object to 
two or more electric thermal-conversion objects, or heat energy is made to correspond to a discharge part. 
[0162] Furthermore, any of the configuration which fills the die length with the combination of two or more 
recording heads which are indicated by the specification mentioned above as a recording head of the full 
line type which has the die length corresponding to the width of face of the maximum record medium which 
can record a recording device, and the configuration as one recording head formed in one are sufficient. 
[0163] In addition, the recording head of the exchangeable chip type with which the electric connection with 
the body of equipment and supply of the ink from the body of equipment are attained, or the recording head 
of the cartridge type with which the ink tank was formed in the recording head itself in one may be used by 
the body of equipment being equipped. 

[0164] Moreover, since effectiveness of this invention is further made to stability, it is desirable to add the 
recovery means against a recording head established as a configuration of the recording device of this 
invention, a preliminary auxiliary means, etc. If these are mentioned concretely, it is effective in order to 
perform record stabilized by performing the preheating means by the capping means, the cleaning means, 
the pressurization or the suction means, the electric thermal-conversion object, the heating elements 
different from this, or such combination over a recording head, and auxiliary discharge appearance mode in 
which the regurgitation different from record is performed. 

[0165] In this invention example explained above, although ink is explained as a liquid, even if it is ink 
solidified less than [ a room temperature or it ], what is softened or liquefied at a room temperature may be 
used, and ink should just make the shape of liquid at the time of use record signal grant. 
[0166] In addition, in order to prevent positively by making the temperature up by heat energy use it 
positively as energy of the change of state from a solid condition to the Kquid condition of ink, or in order to 
prevent evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with heating may 
be used. Anyway, ink liquefies by grant according to the record signal of heat energy, and this invention can 
be applied also when using the ink of the property which will not be liquefied without grant of heat energy, 
such as that by which liquefied ink is breathed out, and a thing which it already begins to solidify when 
reaching a record medium. In such a case, ink is good for a porosity sheet crevice or a through tube which is 
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indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric 
thermal-conversion object in the condition of having been held as a solid. In this invention, the most 
effective thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0167] 

[Effect of the Invention] It is lost that ink focuses on one in a pixel train by carrying out spacing of all the 
ink that was explained above and that is breathed out by the scan of multiple times like according to this 
invention at equal intervals, and a color filter with few irregular colors can be manufactured. 
[0168] 



[Translation done.] 
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[0 0 4 6] HI 5 (a) ft, 7fe@i^gB7 fcJt36<B"C*>5 

-^tToTfifjliJf 3' «r»*-T5 (0 5 (b) ) o «f 
io BBS 3 ' Xk 6 y^h, 

[0 04 7] :/9y*^hy**2fcJ;9JSft£ 

* - yf)t £tT 5 w i: <fc 5 W1IBJI £ *T 

>f ^£M£Lftv^te5' (#«££ltf£) SrJBfifcL 
(05 (c) ) , ^i^y^^x^h^>>K^ffl^t 
Rx G, B^feSr-tf^feL (05 (d) ) . S2M 

20 [0048] ^^-^sjt^gg^ffl^ns^^ h-^^ 

^4' £LTte, ^7 5/^^by^^l-«t5i6*SB»Sr 

[0 0 4 9] ffeCffll^^y^^Ull M^lt 
[0 0 5 0] **W^ttffli-5Wfc^«4»JIB»««i: 

T*fcftffl^tB-cfct), »iiSi:b-cw:W*tfr^y^*» 

IB, x^^y« x '>y=v»ai, tKn^nt> 

[00 5 1 ] rtte>iO»liSr**5V^iJti:»KJ:9jfi 
40 «SiSfriifTS*Sfc»l-36H*ft»J (*«#J) 

^T^Mk**, 9^*^»BI*WM, *^^*Bltt 

[0052] zftbnmf&vo&^frffimmte, 
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[0 0 5 3] *«WCttffli-*W i 7 * ? hJbrSCfc L 

[0 0 5 4] 3fc v *^jT-ttS®±f-^7 ^-7HI^ 

tt, *flSBr«*»JIBiiaj««JB*^j«a, *>5VM**fe« 
^«fJi»±KJgja*ixfctOT?*>o-ct«»!:lHlltt* 

fc±9&*#tt«r«j*u 7* h y yi»c j: 

[0055] ^vt?3tfigw<D^, m&m<n%; xittftm 

(15 (e) ) , &KfcjfctT«»Ji8«:»JiE (0 5 

(f) -r^o ifh vttjtoaiasr^u 

U fOf©ITOJfM7'otx 1 ElpJlK^T'n-fe^ 

[0056] *7t, *«-ctt««±fc»aBiia*«iS:»* 

[0 0 5 7] i" V* 5** s/ h#5t&?ljffl L 

[0058] mmztizj^?^ yt^mttao^** 

[0 0 5 9] 11 6(4±fE(75*7 — 
*7-te$/T^l3 0WS*«fiK?:^-ritfffilllT*fc 



72 

[0 0 6 0] #9— JKft**§£*tt, — 

-^®Si2 1 <D(*3ffiiJ(C, TFT (Thin Film Transisto 
r) (*HS%) iaWftffilttZO^HJy?^!: 

mH{-*flRli-5<S7:lSI- R G B<D&&tf$imi-5 X 0 * y 
— -7 4)V9 5 4#gS:g£*V *<Z>±fclj§lEfc*rfa®li 
(#il«ffi) 1 6>45-E(c^fiK$ixS 0 7*7-^-rH) 
io **2f4, iI«#7-7^*-S«ifl!lK:j&£$*i 
5c Jbt, Wi£«©Brtti4EiRiBli 9*s»*S*ir 
*5 9» r.ixft^K'V^toa-rsrir^iOK*^*- 

5*S«©* , MWfc:H:«*«l l , 2 2*s«#*nT*3 
9, Wi&ik&m 1 8 (4, rtif>(0^7^««wWE8 (2 

-ctt*jt*r (*h*) k*auR (*h*) ©a^^fc* 

#-JKttU:fflV>lb;h/r*S9, *ifM&S4fe«v<y*?-r h 

<DM%m 7 tjsh 9 i,xm.w-fz>„ 

[0 0 6 1] ia7tt±IB(D?K B |*^gSr!7- K7*n-fe 

[006 2] m<£ , 1801 ^g^ffOSJffllSrfi 1 ? ©J 
WSCt?, v-f^B7'n-tyt?©CPU J f#iI/0# 

so 9, «■».]:•) ©««Pflr#4>7 f -^«-J§-ftAAU'r«#PiSr 
ffoxv^So i 8 o 2\n ; f^^y°^^nx\ rfflS^B 
®ii»4#a^=3.- j ^5:#'tt«&t^-r/-^y-^i 8 

0 7T-^ltofc'f ^x-^^St^ftS,, 18 

o atif^^y^tn 8 o 2±K»rte>ii)taw«« 

r. i(CJ; 9, f-f^/WStl 8 0 2±-C(D^gA73 J ? 3 
[0063] 1804 {4 FM (Frequency Modulation) W 
to SB l 8 1 0^S8IE«^g 18 12 iCT^Sf/V?—? t 
&M&ft0 i><DXhZ<, FM^jRgPl 8 0 4 

{f tr-*« I 80 5iat) Rn«*Kae»$ir5. 
T^y ^i?gBl 8 0 6 {417- fv/n-tr ylh. /<— yt;u = 

[0 0 6 4] 1 8 0 7J4HSS7*— ^Sr7tmWt-0SSloT 

so (Dm&vzftoo 
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[0 0 6 5] 1 8 0 8tt<{ *~*jy—jftol 8 0 7 T?« 
7 7 # 5 3 Lt«*t5 7 r ? y ( F 

ax) <oais««Bt?*>o, ^§6<t<^-r v*?*— **mb 
4r^i-^ 0 1809 fis^^mis^tg^s^smfg^tg 

[0 0 6 6] 1810(^r^P^7^v^ 

SBGttSBl 8 1 2*^6 a— K ZixtzT*? V tr-is a > io 

[0 0 6 7] 1811 (iJtlSa^t^W K*«rA 
[0 0 6 8] 1 8 1 2 Ii7 D ^ f-f >f ^ ^^a- Kf 

j x?^*mmmfck~rz>ftnmiMmwx\ ^a^MMB 
a-f(Dry!)y-> 3 y7 p p^7^«jti5 0 

[0 0 6 9] H 8 (ill 7 fc*-r**«ia§filt<0«SM?J« 

[0070] 1901 tt±ffi<^}KS*^36«S:fiJ 

fflLt7?5' h^/i^^ *Xwf-C, ^ 

i9oi ±-c«* 5/^^71/ i 8 o 3 (ommtm^x-w 

Etsriiati Jffi« A#*« B S^A* SrtT 5 r k & 
■e*So l 9 0 2tt»«#«BilfcLT«IB-#-5i:*K 

3 tt*ff »)ft^fgi£ 3 - K Srtf* L xmm S *iT*5 <9 % 
*a5c#*«g^#Sx-^A^(*fir5r i#T*#6 0 * 

fc, r<D3f— K 1 9 0 3 1 9 0 4 30 

^^ttfett-CV^So 1 9 0 5 ttftffiCttSEB 1 8 1 2 

[0 0 7 1] 1 9 0 614-f >-S?JJ— 8 0 7 "CBS 

tt&B3MRJ:9#U3ti&. tfc77^^S USflMPfc 

[0 0 7 2] ±IE«^^SS?r^-y^=i^t: 0 ^- 
SB l 8 l l d^e>A*Sttfc#aff «a*»J»SB l80ll: 40 
8 0 6{zmi&t LXMjj£tl% 0 

[0 0 7 3] 7 7 ? 3 SI©Sfi«t LT««t5 
»£\ ii«lHli»Sr^LTFAXiSS«»l 8 0 8*^bA 
^Lfc^r^S yfflRtfffiMBi 8 0 nzxvmfev 

[0 0 7 4] m?fmmk^xmmirzM&, <<* 
—vy—mi 8 o naotii^isi^ m&bti 



24 

0 6fC«^liffefcLTmrt3ft5. 4*5, 77?'>^ 

«Bog««*LT««ra»£\ 
FAx^ftsi 8 o 8&ifrLxmm®miz-mm£ft 

[0 0 7 5] 4*5, ±Jfi Lfc«««L3lS611ttH 9 fcS-f 
[0 0 7 6] ftC, #9 — 7^;l/^<D#I*(DaiA7 

s:«*•^*ft*tt4 2o(o^^fe^cov^TRw■r5o 

[0 0 7 7] HI o^iii 2f**»^^^ehttiyx 
^4:tt6-f >^ 5/ h^^/ K I J H(D&; X;um<D 

[0 0 7 8] *i\ Hi 0 J; 5 >^ y h 

^yKl J H(Z)Wx.fi 3 / X;i/-e*5 / X;H , y 

«iU KtRfBLftJ; 5K^i/fc- h^v* (H4# 
AH) <o«*r«{tS*ao rtUCfctHHl lCvtiSft 
7 p Ut-l>/^(S (Hi KdiD^rat LT^f) fc 

xfcf, #/X;i/H^y^Ditt]i^t2 0ngl;|£ 

JPx.ST'Vfc — h^/U*£>tgttl . 0 // s , /X;l/2t 
(10.5ms, /X;l/3t*|j:0. 7 5/i stfeSrir^t) 
**5o $Eot, #y X/wot: — ^id, ^h<D^(D-fU 
h^u^SrJp^SwtfciO, Hi 2fc*-fJ:5te 
#y X7U^feo>f v^PtW*Sr^T2 0 ngl:i^5: 
fc3&s-e#5 0 r<DJ:5^LT, =&/ X/io&> ^p£ 

&}3 0%©tt]E*«rSSmLT^5. Sfc*t£<0«*ttB«t 
2 — 3%-efcSo 

[0 0 7 9] Scfcl, HI 3JJ5B1 5 tt, #>f >^*fcttl 

V9*J=y Y^y K03fe3S*fPjO»«A9Sr*lE-rS* 

[00 8 0] 0f|^tf , 013 tCTjrf J; 5 Jc, -f v>m 

^, yX;HWy^ntffif^-io% JX;V2<D4 
^^ntttja^+2 0%-C*>ofc£^5o -<^^^ 
^^^>y KI J H*5feaES*4^fe. Hi 4id^ 

yX/n<ot-^tcttSi(l^n^^<^9Is»c: 
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1 igfot- h^A^SrJlUi* y X;P2tf)t-^cteS 
ip^ny^l 2©^ l (HlToh— h £APx. N / 
X/u 3 co t - 9 dtegiji^ uy^coiOEIlcl @fo fc: 

hi sic 

t5:H^^ 0 ^(DkolCLX, ±^^\(0^>9 
mi^y K^-— y b 5 SfcXy—yj/UfM&Bmztt 
R, G, B<D&4 >9 i?^y b^y K^BHSSr* 7 — 7 >f 

£<&*SrPHrr5o rjxKiifJ, ^y K«y h5 5 
Srtr5ffrt"C, ffil^PSf^ll^tT 5 r. £ *< > -fCfc# 

ig^M 9 0 ICS* L/c£ * <B2R«S-efT 5 »^lCitK L 

[0 0 8 2] «T\ -^y K^-y h 5 5%M&-fZ>tztb 

K«y h 5 5 0«»fcoV^T»Wi-* 0 

[0 0 8 3] #jlt*lll^y K«y h 5 5Ht" «K 
*<Dy XVu£f#o-^vi^y X)V9 4 70)4^9 *J*y b 
^^t«S*ffi^\ -tiXfeSr^y K"7«?yh5 5 at 

[0 0 8 4] ^5/^^^ 5 5 311 H**^— y K 

[0 0 8 5] 4>9*J=y hfevtv—y^frfom^ 
«r»fti-5*fi\ -JE«>nBH (^^) "C 

[0086] *mwrm<o^ / ^ s** ? 



[0 0 8 7] r<£>j^, I^Cy X/utf s/^Srfco«[ftfl^ 

«M 6 1" 5 «6« fc * IS rt 5 r fc ic J: 9 jS « tr y ^ fc >f > 
9i/^y b^y K^tffi / X/W f Sr^ft < ^fc 

[0 0 8 8] #fflSUO>T^^ h^y KSrM 

ttll^bti^ fc # «TtB t tS5o 
[0 0 8 9] ^N^h5 5 a OftStfff 

[0 0 9 0] El 1 6 RUm 1 7 IC&^T, 2 0 4 a , 2 
0 4 b , 2 0 4 c {t^tl^tl-r/^y X)V(D4 ^9 
yKyK-CfcU^ ii^tiR (*) ffl^K2 04 a, 
G («0 ffl^K2 0 4 b, B (#) B^K2 0 4 c 
<D3*<D>{y9i/*y b^y KSrS*T*#5 J: 5^*o 
T^5 0 2 0 5«yx> (y Xyi/tt>f v^^y h^s/ 

y W&ttfaizm— ¥ y^X'&AsX^^Zo 4^9*3=* 
y b^y K204 a,20 4 b,2 0 4 clt ^(D-i^U 
tttVpl 08a, 208b, 208c \Z&*%&£tlX 
*3«9, :tlb^) Wl^y F 5 5 a 

tlfc|sMEtt2 06a, 206b, 206c Sr^K^y K 

-?v>-b5 5 afc»LT*¥ffirt-eia»BriiB^3t«fSn 

Tl^o ^^^xyKyK2 04 a, 2 0 4 

b, 2 0 4 ctt, ^r<Z)teffi$P§:^7^^2 1 0 a , 2 1 0 
b, 2 1 0 c^S«F*tLT*5!9, rtlb<D*;i/^|j:^7 
>T K«»2 1 4^bT(Htett2 12a, 212b, 21 
2 c S:**Wc*^ffirt^ia»^1IB^i»**tT:v^5. 4 
jo, 0tett2 12a, 212b, 212c tt, <HStt^?> 
ftottJD, ^<OK^O*Ti9*J9lf|5 2 1 2 a 1, 2 1 2 b 
1, 2 12cl (2 12clWI*) ZlElfcZliZ^k 

10a,210b,210c£\ 
K«W2 1 4K»LT*HII*rtlfclWfc**6r4:*a 

yY 204a, 204b, 204c <^@»^ft£5fc:*3fiAZ: 
K«iHli-6ri:^a*«. KJW2 14H ^ 

y Kvj^y h 5 5 a fc*tUTX*|ft2itt/Y*Slte^«|«r 
i(:$RfJhtfc?), ^2 1 O^aiA^WKft 
^^nTV^^ 0 aj/ Y^^y b 5 5 a^2 1 6 <tS 
>FtfiiJ^ffiE(cfi:, «»*^2 1 8jJSK*t&nr*3 9, r 
©»*^2 1 8Sr[Hie^^^r ilciO, ^9>fK» 
»2 1 6*sx*Iftfc»»Stt6 0 rfttiO, 3o<7M 
i/oi y h^-/ K 204a, 204b, 204c £H] 1 
7tC5S«ftT^i-fig^»LT (Ytt(c*fLT) ftS^^ 

##M*n5 0 Sfc, <S^#2 1 2 a , 2 1 2 b, 2 1 
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a, 210b, 210c rtfcfiiEEJlS^ 2 2 0 a , 2 2 0 

b, 2 2 0 c^Ktte>*lT*5 0. -Y^v^^ h-^y K 
2 0 4 a,2 0 4 b,20 4 c SrH^^lRlfcftlS 1 It ^ 
%o — *\ 208a, 208b, 208c |C», BE 
*g/^2 20a, 220b, 220 c Kttfa LXffliW)* i? 
222a, 222b, 222c t*Wf btlXK <9 , r <D$k 

[0 0 9 1 ] fete, ****|rIX4:, y 

206a, 206b, 206c Sr*S-Si«ftd«R|-*|Plfcft 

[0 0 9 2] j||Jg0^s> K<0fl**fc»4* KEHEtt 
206a, 206b, 206c Sr + ifcfc LT\ ffl&<D^y 

T ixSrfflStt 212a, 212b, 212c SrEHfcSitrT 

■*i"5o :^)^, ;X;Vt°7f^a (jam) 

®§!f fcV^Srb ( M m) ti"5t, b = n a • c o s 6 

KSr«ft5o Scfc^ ^iS^^2 22a, 222b, 22 
2cSrWMiL"T\ /X/K^ffiSSrR, G, B<D^tl^tl<0 

[0 0 9 3] #ct-, Bl8fl, -^y K^-— y h55(Dl 
SSrtT5fc«)^»iaE*ll3 0 0^«figSr3i«-r¥ffiH-e*> 
9, B19I1 HI 8Sr**|n]^bAfc{B!IBHt?*>S 0 

[00 9 4] |18 RX$m 1 9 M^V^T, ^EI^£>£-& 
JblCtt. X*fp»cffiV5X^9>r K3 0 6dSttR 

$ix-Cv^o X^7>f WK3 0 6±i:it Y#|r]K. 
M^Y^7^f K#-f K3 0 8^X*[R|{C^7>r K££ 
(c3cl$SttTi3t), Y^7-f W K3 0 

mmffiffi^&v xxyj K^f-r K3 o 6 Ji-ex^fpjfc* 
74 Kffi»sn5o y^^-t K#-f K3 o s±k:w\ ^ 

XJt^ixTt^o r^3 0 2it ^H*£>IEf!)«l« 
fdiO Y*7-r K#>f K3 0 8±TY*fp]^^v^ KK 
K^tt^o «g*tLT, r-^3 0 4tm^7^ 
Sfi3 0 2^ ^ia^^S-&^*j-LTXY^^]^2^7C 

[0 0 9 5] 0 40±JCH Hi 9 

-NyKa-yh5 5 SIS^E 3 0 0 (7) 

V«^73 1 O^iag^tlT^So 



(10) 

[0 0 9 6] fciS, X*5^ K#-< K3 0 6(Z)M±C 
tt, ^y^v ? i^h-NyK2 0 4 a,204b t 204 c 

w^a<?5isittS:ia5fc«>(oia«3.= iy h3 i 4ase«s 

[0 0 9 7] «±<0«|C«^Six5»l«ES6«fc*5*t5, 
[0 0 9 8] B20tt % Km y h £>Hg^)i[I<£>£ 

[0 0 9 9] £T#]#>^ — * K**i LT^&I 

W*. v b^y K^-^y h 5 5 £rfgS^E3 0 0(D^y 
K£«F*ft3 l 2»c«*i-5 Ur^S 1) 0 
[0 10 0] Rfc^y Ka.= y Me:»*i&£ftfc#^s> 
KOBME*>i«Srl?* 5 (Kfill) 0 rofllg 
tt, B4<OVop<B*JE«:lfc*K*:t< U Bfcttl 

»2 4V-2 6Vl:KStfc (^T^XS 

2) 0 

[oioi] m^. k«s> mc»u 

ff«r— 3Ei»nffft5. *j»fc33V^Ttt, 6 x l o 6* 
contWSr^y X7Wcov^TfTftofc Ur^S3) 0 
[0 10 2] ^3/ K^-^y h 5 5<D&^ v K2 0 

4a, 204b, 204c t£<fc !9 #7Xlfi3 0 2±tC^ 

*^73 i o-es^stoT, B*»ofe/^-ya^ft 

[0 10 3] »ct, #^s> KtC±0^?^S«3 0 21 
73 10TiWoT, — y^fiS^b*^^ 

40 [0104] r^it, y X/u»t>f y^etUMfcjitf 
fcofcS^tctt, #yX^feic»HSrfirofct#^»iif 

7—?, -ftefrhwtifc Ltziy^-f^ >-?ffilE&ft 5 /c 

fe^-^sr^/xyuftici^-j-s. ^lt, fp*sn 

5) Sr»Si-r5 (^r^S7) 0 
[0 10 5] ^yX^t-^l^Di^^^fc- 
so h^/i/^oftSSr*x.fc»& (WJSLfcb i tffijEco^ 
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£$'J£-T5 Ufy^S 8) o 

[0 10 6] W;, X^yXS 6T#ftfc#/X/WH' 

r^^^jfjE^-^t^fiasnfcb i tilf 
- * tca^^T is^-fj >?ffijERT$ b i t*]E*:fT 

9) 0 

[0 10 7] HkiC ^r^S9t^x^^i]E 
RXfb i tMlE^rtToT X^fe<D«Bf/^ — :x 

2/XVK 3 ma 3 y X/i/Srttffl-fstv^ 

ofcfiSte:, llHl<OjfeaE8^«»i-5yX/i/S:jeMr5o 
r<7)I^, 101, 2@B. 3EB<D#*aE"C, fa#B 

^TfsTSB^/X^Sriftffli-S^tv^x-^Sr^-r 

-f>X«]E£b i t*|jE0 2WK«)*tt«rlEJeLfc3JS, 

E«rt"C+»fc»3E-e#6»fr3»*<, b i tffijE&tT 
*5-<h (H2 0l:telt5^ry7 p S8^ry7 p S 
9) tti6&a"Ctt<CV\ 

[0 10 8] ftftfc:, ±lE<D*X;yXS llh^7v~? 

^ Sr#fe-T§^^ if© y Xyufcffi/H LT £*<7) <fc 5 4 

-*«rffrSt-5 Ur^s l l) o Kfcifi^fc 
£5 Kb i t *tjE«rfr*;fc>T* ^yX/uot-^^oi 

[0 10 9] ft*5, ilBO^SaU-S/aV'H-JIftW^ 

[0 110] K±^±0^y K^=s> h 5 5<7>pS»rtf 

[0 111] ftd, (3 2 0(^Lf:7n^t- 

[0 112] HI2 OO^fs/^S 4(C*5V>T^, *1\ 
-.5/ K^^y h 5 5 2 1 8£[Hlfc£i4:T, * 



(11) 
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7 - 7 >r (omM v v f-fc y x>© tr y ^4$*bs— a 

t^,i{CR, G, K 204a, 204b, 204 

cSr»trS3< 0 ***»«HK*5V*Ttt, H3i 
?IJIW<Dfcf :y^tt2 6 4 Mm-C&So ftfc. X*5>f K# 
-< K3 0 6SreMStt^T-^3 0 4 %Xjjfa{z&W) 
K« y h 5 5Sr#5^ifi3 0 2|:»Lt 
X*Ift^*B»WK*alES*ft*b, #^3> K2 0 4 a , 
2 0 4 b, 2 0 4 c^/X;K\ Wx.Hfjfe**fRltC 4 

0 0 Mmt°3/ft^ 5<B*fotfM >>> h£r#^;* 
10 S«3 0 2±l:ffilt6c LfcH 

^0 2 1 "C&So 
[0 113] YXyJ K3 0 8Wt$« 

^731 0«r;#5*K«3 0 2fc#LTY;£ft*-*B*f#J 

£riI6E$l I 1- I 5£##)5 0 *lt, ^rtL^cofi^l 
l~I5£Yte£(D/ e rr£0 1~0 5&3fca?>, Zthb^W-tel 
20 fltSrt oT#^y K2 0 4 a,2 0 4 b,2 0 4 ciYi 
t<Ot£lrm 0a, 0b, acir-TSo X*lR»c3t-S* 

[0 114] ftWf^ys ±1B<£>X7^ 
XS4T**#>*:0a, 0 b, ec«S9fa^flEfc*S«fc, 

KOA*«aSEffl©iB^*2 12a, 212b, 2 

1 2 c £[IIlE£*TttWI«Ei-So #^s> K<0Y*" 

KOiiJjfeS*^]OSS:pS^v ? 2 22a, 222b, 222 

[0 115] HI2 O^^n-^-^- htCjott^^ 

yX/uftottm*<0/<9o#oj|8«je#)|B Ury/S 
6) ©l¥Ll>rt^^Lfct^^|iI2 2^)7d- — 

[0 116] S-f, K«y h 5 5^7X!I3 
0 2IC»bTX*^fcffi»ttfc3feaE***3»Sfe, 
Ko#y X/u^b>f ^^SrPta**. 02 3^t"J: 5 

fc— h^yv^t t— h^w*«rBMiDU bi tffliEil^ 

(b i t*|]E8) t1" 5 (xf^S 1 2) o 
[0 117] fttc, 7^r^ir>f-^y ^3 1 0§r^y^ 
S«3 0 2fc#LTY*iaKtt#ttfc7telE***3»fe, 

^•r^ t^fy/s 1 3) o 

[0 118] Xf^S 1 3-t?*»fc#7^^ 

9 — ><Dm&frb&/ X^co-fv^qtttlfiSr**^ 

so ©/^o#cox-^^#^tiar t t«5 Q 
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[0119] ft*5, r. rr\ tmnmizyj 

[0 12 0] *1\ B2 3 0|KltiL*i?-f^>- 
^ftSfc?^ Vir>f-^7^ 7 3 1 0^<t ^iW^-r-Se 

.0 m m@Jg<7)i|@i:ft5(E>T\ 9>f >v*^ — >-<£>Y#fp]<D 
«iH!fc«a>&± 4 0 fi m^0ttna*ft0flBM*H 

[0 12 1] 4l/9*J*v h^y K^ffit^yX 

/^&e*^*frT"ca:iiis*Lfc im^ti^(D4^9^t 
aatiiH)e+s*!pkfts*«»*r*«>6 0 ft&, 
■eiiaafc9o>f ^etmiktt, Miiii^^ 

[0 12 2] £i\ »*W>fl£*J: Lt> f£ffi*£a'J£L 
-^^TT(7)l@(OiitBa:^^5-<<*^6 / >^ 
ftifclc:±0*if>T*5< o 

[0123] **Ji^ffiT*«, — «*ft=T"C?OSfcffl*<Z) 

[0 12 4] #ctc N r<D<fc3i£LTl[Elfcfc9ontfflS: 

SS3 0 2±\zftM~tZ > 4 >9 Ky h^»fl[Sraa^-r 
5 0 r^i^^ay^Srff^rir^iO, 4oo/X;H: 
&tt&-f >^<DP±ffii;^ ^<7M >f^^ 

K ? h coss fc * i # i mat* bixa n 

<ttcft5 0 ftJb\ 4/X/^5^^Kyh(Oi8Sr 

[0 12 5] El 2 4te, ±!5c7)4 0(D/X/l-^ol/>-C, 
-T^^cOllHl^Ptm*^, Wy^^^7^3 0 

£^t,£~efc£ 0 ^[IlSrjlS^ 4o©/S*S|S— iU» 
±lc$>5r.t^to*>5 0 ffioT, rixe>4o^S:ii5 

[0126] ftk\ r^tt4»ttji[jt|-e*fcSix5r.i: 

^^Xny h-c#ntfJ:v^ KoT, ±iEtf>«fc4o<Z) 
Ift^yX;«fflli<H, ftfi2o(Z)yX;^ffi 



(12) 

22 

w&yt&m \c £ 5 -f i/ 9 p± a s^x- 9 Steffi -r 6 fc 

o«±o; XA'fettfli LT5fc*!>3 r. £ a* «fc 9 a* t 

ft £ # fc * r i » W i * -e t ft v \ 
[0 12 7] fciz. s &\C&lbt>tlX\f*Z> s ?'( >'<9 — V 

io *tJSi"5 lo^yX^^^OlSfcfc^co-r^^PiW* 
£#£>S 0 ftfc\ *lSt*fej: 3 <h-T5^>^^Pi:tti 
SIS, lO(7>yXyU3&^OiIiia!9(Z>PtttliT**boT. 

2^ l|§iJ>fc9(D>f v^ottHi*Sr*»6©fc^ ^-f^ 

[0 12 8] E1±^«(CLT, y K2 0 4 a , 2 0 
4 b, 2 0 4 c(D#y X/l/^feOlHIfcfcO^-O'^nt 

[0 12 9] RKl, 7^fy^^y(D#7^y«Si 
H2 O^r^/XS 7(cjo^T. 

yXywS^^5rt^<t«9»«^7**JH-rSp 
Xy^PttHS^>^^^^r(cS<5V^T#y X/U<D-f V^P± 

ft £ 3 fc 0 Ct#t5^ 7 X^-c-^^ 

b> l[elo-Y^^p£ttll:^v>yX/u-ef4, ^S^l^l— 

<D4>-9vkm%m%'j>t£<-tz>o r<^>j:5^bT#e>n 

^Sffi3 0 2i:l:, i2 3(D^>f^/^^ — y^IBU 

[0130] rottmsttfc««Kj:o % £e>fc*t]Eas 

^i?ft»^ttb i tSjESrtTft5o E!2 0(D7a-ft 
40 -htc*5tt5b i t*tjE««^»^W UT5/XS 
8) ^S¥LV>rt«Sr*bfct(0*5H2 5©7P-f^- 

[0131] ^mm^mx^ b i t«jESrtT5f-ftf- 

XUk- h^Vu^cOilgSr 1 6S|5W (b i tMiEO-l 
5) td^fk^^-^o -t tt, rcob i t«iE««^a« 

<t$i£Zh4>9<D&mm*¥titirtm{ki-zfrk^5 
x^fe{c#sfc«xDt^-efcSo 

[0 13 2] b i t»jE8<Z>»^^OV^T#4, 0E 
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^T, :/Ufc- h/<^*a>«**fc«< Ltzftm (b i 
tilO) T\ B2 3C*t?>f^^-ytMt 

[0 13 3] ^(C, /l/t- h^/W* 1 6^1 

IE 15) T\ f¥VH2 3(^t7-f >'<9 — >&Hmt 
Z> Ut^S16) 0 r^J: 5i-b i tMlEffiS:J«JP 

[0 13 4] geld, ?4 Viryi^^ y ^ 3 1 0£X/^;* 
Sfi3 0 2l:»Lt**S*t, bitiEO^O 
yy( — XDMmt, b i t IftlE 8 <om&<0 5 -< > 

^->-<DfiJt<^ b i tiiEl 5co»^9^ 
-^<o»«**tt-eixtt*BJ6 C^r^ys 17) 0 t 

it, r©»*flr«^e>, b i tmiEotom&t* b i 

tMlE8 0»^i:, b i tiiEl 5 0i^#yX;KO 

[0 13 5] mttO, b i t»jE<0«p»KS»i-6«: 
ttia^lEfb^*^*^ b i t*fjEO, b i tffiiE8, b 

i tMiEi 5(0 3^f^o^T*:J6e>tLS^T% r*i,<b<£> 

3*«rI5i*«:t/JC*ftKJ: 9#y 

5 0 roi 5^LT*«>6ixfcftj|»fcS<5Jttf, b i t 

^**6>ft5ri:i:45 Uresis) „ -j-ftfr 

^(D^m^m-mit, #yx/w>b i t*t:E«*:fa 

[0136] 02 O^Xr^^S 9 t£*5^T, R 

tfft5£#K: x ±fS<7)b i t«iE{c|g-r-5x-^ica<5 
PTb i t*tiES:?TV\ HI 2 3 \Ct^ Lity^f f<9 — is 

[0 13 7] tl, i/x-f^f ^WjEcD^, tL<B 

i^ffet^yX/l/^flt^o 13 2 OMfs/^S 1 

o-cj*. #jfe3lE«fc, fpT#S(Dy x^^fflf 

2/^g^2t@^/ X/K 1 /< ^ g jjs l # @ <D J X;u 



(13) 

-C2^^B*5 3#B(OyX/K l^l^lf 1^) 
^ 2 # g CO 7 XA'T 2 g #S 3 # g (7) y X/K 1 

g a* 2 # g (o y X/u-e 2 a a* 4 # i o y X/k 

[0 13 8] -t Lt, 1112 O^r^S 1 1 T*tt\ _b 

bix/'x— ^iiS^v^r, ^7- ^A-^cofiKffltfM 
>^ ftfcW#ftXtM6JB y X;W:oVNT(7)f-^^Mt 

20 [0 13 9] 5ttt^y K^^y h 5 5 (DMM 

if3 0 0t1#?)tlttlfflf-^^\ X7^ — 7 4;V9 

(ommmms o[-mbtiz> t t^K, mmmmsoox 

[0 14 0] JJcK. ±e©«KLtHlWTLWV 
PZ/x- y h — y b^^y b 5 5 £/S V^TX7 ^ — 7 A 

[0 14 1] KXD&lb L,X3/<X\C& VX? 

-7 4fr**m&^ i^fi^ftfflt5yX/^io 

. OBI 5 & b y X/PN 1, N2, N3K:# @ tf y X/u 

N10Ha©Stffl*i9Sl On g (t;?7A) , yxyv 
N20 1 [Hl<7)P±aia:^ 2 0 n g N J X/UN 30 1 [ejcotfcm 
40 *^4 0 n g <^V^91S^l?i:^±i*^^^^oV^TV^-5 1 Lc7)<^ 

[0 14 2] :0i5*yXyK% 1^^T*S^JG1 

T\ yX/UNlT^, iBlR^JGlSriBPfe-rso^, 2 00 

5IJGlS:»fe-t-5fc»0>r^^Oj|ft*«, 10 (ng) 
X2000 = 20000ng-efe£ o v-^-y^^ 

50 y X/UN2SrffifflLTI^DBf^JGlSr^fe-r5«'& 
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fctt, 2 0 0 0 0 (ng) f 20 (ng) = 1 0 0 0% 

Gl**fe-f-5»^<©l«ft<0>f ^^©BWfi, 2 00 

(mm) 4-2 0 0 0 (35) =100/imtfe^ yX/W 
N2"T?#frr5»^fct4, lBi?]|:*fet5Wy 
X/UNl<£>l/2-Cfc5fc«> % l*lM>-f >^<E>fWRfii4 
2 0 0/zmt/«j:5 o Sfc, mm^, yX;l/N3S:ffifflt 
-Y^^©JWBctt, 2 0 0 0 0 ngT40n 
g = 5 00»i*9, 138»<ZM >-^<£>WSIi44 0 0 // 

[0 14 3] m^x.*ii4\ ±E^ntl±J*oa/j:5 3o 
(OyX/uSrffl^T, l^-eiBf*yiJSr*fei-S»^ 
y XyUNl-ettl OngO^ 1 0 0 /xmMPB2 

OOOMtUU yX;i/N2TO2 0ng^y^#?: 
2 0 0/zmP B 1ltlOOOMtlJt, /X;l/N3T1j:4 
0ng^y^M400/i mfflBB-C5 0 0%n±ffli-6 

[0 14 4] ^jc, roipftSooyX^SrJH^Ti 
/^gtcy X^Sr^je Lfta* 3 t? l oooiS^yijG 

T% ^Si^ y ^ «i© 1 / 3 f oSmtliJt 5 

*»&I4, 1^ST2 0 00 («) /3 = 6 6 7i^ 
^tStWi-*. rcD6 6 7«<7M^£iB*?ljGltf) 

1 0 0 n m(D 3 |$C0 3 0 0 \i m<DfflM^&tti*t'?>!&%& 
fo%o yX/UN2d»&l4* 2^1^1000 

(*) / 3 = 3 3 3 3£<7M £i££qi- 6 r t <9 , 

2 on g^y^#^6 o o Mmoraw-cftha-rswt 

(*) /3 = 167 ^ £P±ffii-£ - t icfc 9 , 

4 0 n g^y^S^ 1.2 0 0 /im^fflffi^PtliltS: 

[oi4 5] rcoi #y x/i/^e>etmstb5>r > 

*t£*(fi{c«*y X/u»|ctttBHIttfil!:«Sr|SI 3 /< 

^^^(DPtffiBi^ffiex^r^niW^ffift^t 120 

0 fi mS<7){iM-ef4, 1 0 n g t 2 0 n g tfM 

^£40ngO^>^;6U*B>Tt^*U P±tnB8*S<4 
ffi^e> 6 0 0m m&<7M£B-CJ3\ 10ng£20ng<7> 
1 ^FJfiUjfc^ U ^WltttlOngO 
>f^o*i45 0 % (Ditto* f5ILt^y^^@27 
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[0 14 6] *j|lfc»t|-Ctt«T©J:5**tt 
tr £ 5 r. t K<fc "9 ±IB<&ra««:«Hfe LTV>£ 0 

[0 14 7] -t-ft to"*,, lo©M*yiJSr3/^"e»fei- 
5©M«4^y^#ftll yX;UN10 6 6 7|8i: 
/X/UN20 3 3 31^;X;VN3(7)1 6 7f8SrJn*.fc, 
667 + 333+167=1 16 7$&Xfo& 0 ^MlfoM 
mx\Z, :^y^»SH6 7W«C3^l 
io /X;l/Nl,N2,N3^<7)Ri:ttl^y^#S^l 1 

6 7 + 3 = 3 8 9 38fcfflx.-CL£ 5o *LT#yX/K0 
-f V^fttttlKIPBSrIffl*5»J^)S* 2 0 OmmSrl 16 7t 
Wofc 2 0 0 (mm) +1167 = 171/* m^^MIW 

[0 14 8] ±9»L<KHt5i:, 12 8{:*ti 

*-fetaBttffi«fcy Xyi/Nia>e> i o n g^Mv 

^#*rttajU -t^ttttyX^Nl^fett, 17 1/xm 
<E>3{£(7)5 1 3 jumBBPB-Cl 0 n g <£»f >jr #SrJlI&0t 

20 7 1 /x mi* t LT. P C < 5 1 3 mm 

pgr* 2 o n g?M y^^ptm-r^o ££>k, ;xm3 

etttlH*Wft«^fc 3 4 2 m m-f JxfcffiJt*riftj{S 

(bLT, RC<5 13//mPISTM0ng(7)^y^M 

o^^fb, ;x>N2^&^2 0ng^y^i x y 

XM3^O4 0ng^y^^\ H*9J±f-^Tl 

7 1 vm<D^mmxm&mKt£V)^ ^y^^ott 

»t5ri^v\ rtil:«t!), El 2 6 Xtf H 2 7 fc:* 

[0 14 9] ft*5, iilE^a^T^. #*lO©I*J| 
$:ffit5^y^3IW^ y X/UN1-C6 6 7%, /X 
^N2-C3 3 33£, yX/UN3t*l 6 7f T*fc5<^r5 
Sr. yX/WNl, N2, N3<b fcK3 8 9I6CJ»X.TL* 

**&»fc$jixS*£l4»fcoT<3o J:9#L<f4, 

**M4^y^it^\ 10 (ng) X667 + 20 
(ng) X 3 3 3 + 4 0 (ng) X 1 6 7= 1 9 8 9 0 
ngt&5tr5* % 10 (ng) X 3 8 9 + 2 0 (n 
40 g) X 3 8 9 + 4 0 (ng) X 3 8 9 = 2 7 2 3 0ng 

7O^10ng, 20ng, 40ng^J<S4o 
fciCRSLfctC-efcot, m$k±&, b i t*|]E«: 

yX/UOPtmS^l 0 n g t-rtttf, 2#|0/X;Hi 
9.5n g> 3#gC0y XyUtt 1 0 . 5 n g «t 5 
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[0150] ni2 9«, &§mmm\z.x.z>iJ7- 

fe, -YV^9H«?etaWHI*^T«f|IIJ|«H»*.r#feSrfT 
G, BO&ftSfefcif&Stl, 5 -5 roH(^jo 

[0151J 13011 j&H6£*i;fc;*7 7 — 7-r 

[oi52] 9-7 j )v$ (Dfozmmtf. 

HI 3 0(D^Jffi(O|gl{^-rj: olcm&Zti. 12 3 o©n 

[0 15 3] *rtf>8g*iftJB£Lfc^«S 
[0 15 4] ±IEHJS^llT-f4, 3/^T?*7 

[0155] {tffiiroififeiLT, v-^-x 

jE/f»tt?+^c:*|iE-e#5»^*s#<, b i t*tESrfr 
[0 15 6] ±B©RWet4, >f v^**iBHi-e 

t-tit. (Pn) - (Pn-1) ©IftfcHt (fV^inif 

[0 15 7] ^fCs Stffl*#i$— Kffift^ftT^-S^S' 

[0158] »fc-f 5?* s> MEft**© 

* T* <b . V * tttttl Srfrfr* 5 7t «> KfUffl & Ji S ^ 



25 

f > * <Dftmmt * * s y >- h ^e^o 
[0159] znttmmtemf&^jfcm^^^xit, m*. 

tf, fcBtfIMM 7 2 3 1 2 9-g-9ijNMK ftft4 7 4 0 
?LS*a4a*±#«:#x.S^*< i t 1 o<Dl?tMf * 

[0 16 0] Z<D'<A'XMVt<omW)tB-flrb LTtt, *H 
^fF^4 4 6 3 3 5 9 ^K*ffl*\ l^^4 3 4 5 2 6 2 

S43i3i 2 4-%wmw^mm.£tix\,->?>gift%mm 

so [0161] tm^-y Wm&h Ltlt ixEfO^g-^itt 

*-t-2>*H#fFm4 5 5 8 3 3 3^111*, ^H^W* 
4 4 5 9 6 0 0*9iH»*ffl^fc«J*fc#»Wl::-£*tb 

^^-T6!|#rJBS5 9-1 2 3 6 70tm|x^;^ 
io M^-r^#MBB5 9- 1 3 8 4 6 1 #^t«tS<3v^* 
[0 16 2] $P>(^, IE^e-6SfS»-Ct5**:IE«lt« 

[0 16 3] JDXT, St*#KSfSii5:i:T?, ^ 
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[0 16 4] *^^fiOfB®ISe«)*figi LT^it 

tomtom*®.. tzmkiwinvtrnzno^mzkm* 

So 

[0 16 5] m±tft^bfc*^B^*lfe^fC*3V^Ti4, 

[0 16 6] Mtlx, SffiWfcf^A^-fc.fcsiMa 

i^ii^y^B, «=§BBB5 4- 5 6 8 4 7#4ifRfe 
5VM34£IBBg6 0-7 1 2 6 0#4M$K:fE«£ft5<t 5 

[0167] 

1*9!©$**] K±awufc*fc, **9iteJ:fttf» * 

[0 16 8] 

[0ffi©fBSWj:ift9!] 

[Hil] *9-7^/^o»3S*lt©-3Qfi»MI©#^ 
[1212] *7-7>f/i'^©«3ft*«©«(ifP*tt*-t-5IW 
[IH3] *5-7-f/P^O»jS*«fcffifflSilS'f V* 
[1214] ^Vi'^s/h'-yKiDt-^CPpj^tlSi 



(16) 

[05] *7-7-Y^^C0MitXS§-*Lfc[2lT*fc2)„ 
[1216] -*lt»*©#7-7-f/^*tt*&M!T#5 

[09] ft£«^igB^ttffi$n^w*&me<t^L. 

io [01 0] *yX/H5©ti:Ul*©3ISr*|lE-r5*jSfeSrK 

[011] «-y X/u©<©p±ffl*©^£tt:E^5;£i££t& 
Wi"5fc«)©0t?fe5c 

[012] «-/X/v-S©6ta*©SSr*lEi-5*ffiS:K 
B^-rSfcferc>0T'fo5 t> 

[013] ^V^CBtattSSrSJE-rs^ifeSrKW-rS 
fc*O0-C*fe-5„ 

[014] >f ^^©efcW*«Sr«3E-t-5*ifeSr»Wi-« 

fcfeco0-efoSo 

=0 [01 5] >f v*©ntm*«fcMf a#«fc«:RHi-a 

fc*©0-efcs„ 

[016] ^s/ K^*^ K©ft^1*/&£^Lfc&m0T* 
[Ell 7] mi 6Sr±«**fe*fcspffiH-e*>5o 

[019] 01 8*r**rt*»6*fc«ffiH"e*>5. 

30 [02 1] K<oftft»|«Ei:ffiSstffi«WI*Srfi : 5fc«> 
[02 2] ^y \?<D& / X;\s<D*kttiA<D'<7<>£ &tktii 
[02 3] — ;/ Ktf>#7 X;i^n±ffll;<D^70#£^ffl 

^5/^^offiiii^^-->'^by u c0-efc^o 
[02 4] J>-? h*y f(Z)MW^Itffii^MM 

[02 5] b i t*]E«f*Sr#S#)«Sr*Lfc7o-^ 

40 [02 6] -Yv^ASMftSW-T-Sr^bfcH^fcSo 

[02 7] >fy?d5Iftofctt^^?^9*S: 

[02 8] Y^^*r»IBHt»etfflLfc«^*»i-B^* 

So 

[02 9] *HIS^ffi(c:j:^^^-^^/i-^o#fe*& 
[03 0] »3g$ixfc*5-7>f/w^^ % 
£^Lfc0-efc6 o 

50 [W#^ttW] 
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5 2 XYMT-v/ 

5 3 #7XSI 
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5 5 y K 
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52 
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(19) 



[06] 
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/ 



30 



17Efia* 
1 tfvx&g. 



54 * 5 - ? 4" )W 
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f START ) 
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